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PREFACE. 



Volume I of the PalaBontology of California was issued in 
864, the preface bearing date September of that year. It 
ontained descriptions of the Carboniferous and Jurassic fos- 
ils by Mr. Meek, and of. the Triassic and Cretaceous by Mr. 
Jabb, and is illustrated by thirty-two plates. The present 
volume is devoted to the Tertiary and Cretaceous palaBontol- 
igj', and is entirely the work of Mr. Gabb. At the time the 
irst volume of the Palaeontology was published — ^which was . 
.Iso the first of our Report — ^it was thought that the whole of 
»ur material in this department of the Survey would be com- 
prised in two volumes. Events have proved, however, as might 
lerhaps have been foreseen, that at least three volumes will 
le required for the proper exposition of our palaeontological 
esults. The Cretaceous and Tertiary invertebrate material 
lone requires a volume by itself, and for a third, and pos- 
ibly a fourth, we have still such additions as have been made 
the Jurassic and Triassic, as well as all the fossil plants of 
arious ages, and the vertebrate remains, chiefly of fresh- 
mter and land animals, and of Tertiary age ; besides these, 
re the microscopic fossil organisms, both marine and fresh- 
rater, which are interacting, and will require considerable 
pace for their illustration. 

In the preface of Volume I of the Palaeontology, a brief 
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synopsis of the field-work of the Survey was given, up to the 
close of the year 1863. In Geology Vol. I, a synopsis of the 
operations of the Survey was given up to the date of Novem- 
ber, 1865, which is that of the preface of the volume. For 
the convenience of those who may possess the palaK)ntologic<il 
volumes of the Report only, the Fesum6 of our work given ia 
Volume I of that series, will here be continued, in as conck 
a manner as possible, up to the date of the suspension of the 
field-work in 1867, the failure of the Legislature of 1867-6S 
to make an appropriation for the continuance of the Survey, 
having compelled us to bring our active operations to a close. 
The question of the resumption of the field-work is one to be 
decided by a future Legislature. 

The party- under the direction of Professor Brewer, men- 
tioned in the Preface of the Palax)ntology, Vol. I, as being in 
the field at the time of its publication, and which commenced 
operations in May, proceeded across the plains of the San 
Joaquin to Visalia, from which point they entered the Sierra, 
ascending King s River to its source, and explpring the whole 
region about tlie headwaters of that and Kern River. Thence 
they made their way across the range by a pass over 12,( 
feet high; passed up Owen's Valley, ascended the west brauch 
of Owen's River, crossing the Sierra again at an altitude of 
12,400 feet, and thence descending to the head of tlie San 
Joaquin River. The exploration was continued through the 
region of the headwaters of that stream and the Merced, coit 
necting the reconnoissance with that of 1863 around tl« 
sources of the Tuolumne. The whole expedition occupied 
about three months, during which time the geography ad 
geology of a district including an area of over 10,000 squart 
miles were, for the first time, explored, the whole region 
having previously been entirely unknown. The resub 



Digitized by 



Google 



PREFACE. IX 

proved to be of the greatest interest, disclosing the fact that 
this was the highest part of the ISerra Nevada, and that it 
embraced the loftiest mountains and the grandest scenery 
yet discovered within the territory of the United States. For 
the details of this reconnoissance, reference may be made to 
Chapter X of Volume I of the Geology. 

Mr. Gabb was in the field in Northern California, South- 
em Oregon and Idaho, from June 1st, 1864, to about the 
middle of October. During that expedition he obtained in- 
formation and specimens proving the existence of the Cre- 
taceous formation on Crooked River — a branch of the Des 
Chutes — ^the first discovery of rocks of this age anywhere to 
the east of the Cascade Range, as noticed in this volume, 
page 181. 

Very little field-work was done during this year, or the next 
(in 1865), in regions where fossiliferous rocks occur. Mr. 
R^mond, during his explorations between the Merced and 
Stanislaus Rivers, in 1865, made for the purpose of work- 
ing up the detailed geology of that region, discovered several 
new localities of Jurassic fossils, along the line of outcrop of 
the fossiliferous belt, previously noticed by different members 
of the Survey, as occurring on the Mariposa Estate. Several 
new species were found, which still remain to be worked up. 
During a portion of the year 1865 Mr. Gabb was employed 
in revising the palaeontological materials of the Survey ; but, 
owing to the limited appropriation, by the Legislature of 
1863-64, the field-work was necessarily on a very small 
scale. 

A larger amount of money ($15,000 a year, for two years) 
having been granted by the Legislature of 1865-66, the work 
was taken up again more vigorously at the beginning of 1 866. 
Mr. Gabb, assisted by Mr. F. E, Brown, commenced early in 

PAL. TOL. II.— B 
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the year an exploration of the southern Coast Ranges, partly 
with the view of completing the pala&ontological collections 
in the Tertiary groups, and partly with the intention of 
working up the geology of the region, in which, at that time, 
a large amount of money was being expended for the purpose 
of ascertaining the value of the bituminous materials occur- 
ring there. This party continued in the field from January 
to June, adding largely to our knowledge of the geology of 
Los Angelesj Santa Barbara, and San Luis Obispo counties, 
and to our collection of Tertiary fossils. 

Mr. Gabb continued his work northward from the Bay of 
San Francisco, accompanied by Mr. P. Coffee, during the 
months from July to November, and explored a large por- 
tion of Sonoma, Mendocino, and Humboldt counties, a 
region of sedimentary rocks, chiefly of Cretaceous age, but 
not rich in fossils. 

A party was at work during this summer in the High 
Sierra, in Mariposa and Tuolumne counties, under the 
charge of Mr. King ; but their operations were exclusively 
confined to a region of granitic and volcanic rocks, and no 

additions were made by them to our palsaontological ma^ 

« 

terials. 

Another party, under my own charge, in Plumas County, 
during the same summer, made a pretty careful exploration 
of the fossiliferous localities around Genesee Valley, and col- 
lected some new species. They were not successful, how- 
ever, in finding, in Plumas County, any new localities of im- 
portance, although the region was pretty carefully examined. 
A party, under Mr. D'Heureuse, was also in the field during 
the summer of 1866, in Kern County, but not in a fossilifer- 
ous region. 

In 1867 there was no work done in the fossiliferous form- 
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ations of California. The field-work was continued in Kern, 
Tulare, and Inyo Counties, by Mr. D'Heureuse and party; by 
Mr. Hoffmann and party in Mariposa and Tuolumne, and by 
Mr. Wackenreuder in the High Sierra, between Alpine and 
Plumas. Mr. Gabb, accompanied by Messrs. Wilson, Lohr, 
and Poston, explored the White Mountain Range, on the 
borders of California and Nevada. They continued their 
work east into the latter State (not at the expense of Cali- 
fornia), carrying their topographical and geological recon- 
noissance as far as the 116th meridian, including a large 
portion of the area between the 37th and 39th parallels. 
They continued in the field until the end of October, as long 
as the season would permit. Their collections embraced a 
considerable number of fossils of various geological ages, from 
Lower Silurian to Triassic. 

A part of these was unfortunately lost in transitu ; of the 
remainder, a portion has been worked up by Mr. Gabb, and 
the results will be published in the Conchological Journal. 
All the Palaeozoic fossils collected by the Survey, together 
with a considerable amount of palaabntological material from 
rocks of this age, collected by different members of the 
corps, and a considerable number of interesting specimens 
contributed by others, have been placed in Mr. Meek's hands 
for examination, with a view to future publication of the 
results by the Survey, or otherwise. We are especially in- 
debted to Mr. J. E. Clayton for an interesting collection from 
Silver Peak and vicinity, and to Mr. S. S. Lyon for one 
from the neighborhood of Pahranagat. Mr. Gorham Blake 
and Mr. A. Blatchly have also contributed valuable Palaeo- 
zoic fossils (as well as Triassic and Jurassic), from various 
localities in Nevada. 

The occurrence of rocks of Upper and Lower Silurian 
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age in Nevada was first made known by the Geological Sur- 
vey, in the Proceedings of the California Academy (see Vol. 
Ill, p. 307) in 1866. Previous to that, in May of the same 
year, a synopsis of what was known in regard to the age of 
the stratified rocks of Nevada, was communicated to the 
same Academy (see Proceedings, Vol. Ill, p. 266). The 
collections received from Nevada at various times, together 
with the results obtained by myself in three visits to the 
State, and the important work of Mr. Gabb and party in 
1867, have given us a pretty good idea of the geological 
structure of Western and Southwestern, Nevada. The " Sur- 
vey of the 40th Parallel," organized by the U. S. Engineer 
Office in 1868, and placed in charge of Mr. C. King, formerly 
of the California Survey, will give us a large amount of de- 
tailed and reliable information in regard to the northern and 
eastern portions of the State, and it only remains to work up 
the southeastern corner, a very interesting region, but one 
difficult of exploration. To this part of the State I had 
hoped to be able to send a party during the summer of 1868; 
but circumstances have rendered it impossible for me to carry 
out my plans. 

At the meeting of the National Academy of Sciences, held 
at Northampton, in August last, Mr. Gabb read a paper giv- 
ing the results obtained by himself in working over the col- 
lections of the Geological Survey, in reference to the suMi- 
visions and palaeontological relations of the Cretaceous and 
Tertiary rocks of California. In this paper Mr. Gabb pro- 
poses a new division of the Cretaceous of the Pacific coast, 
which is referred to in the body of the present volume, and 
the leading features of which may here be succinctly stated. 

The Cretaceous formation is found covering large areas on 
the West Coast, from Vancouver and the adjacent islands of 
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the San Juan Archipelago, on the north, through Washing- 
ton Territory and Oregon to Southern California, as well as 
isolated patches in Eastern Oregon and in Mexico. Except 
that in Mexico, which seems to be an extension of one of the 
best-known members of the Texan Group, it is divided into 
four groups, as follows : 

Ist The Tejon Group, the most modem member, the Di- 
vision B. of Palaeontology, Vol. I, is peculiar to California. 
It is found most extensively developed in the vicinity of Fort 
Tejon and about Martinez. From the latter locality it forms 
an almost continuous belt in the Coast Ranges to Marsh's, 
fifteen miles east of Mt. Diablo, where it sinks under the 
San Joaquin plain. It was also discovered, by the different 
members of the Survey, at various points on the eastern face 
of the same range, as far. south as New Idria, and, in the 
summer of 1866, by Mr. Gabb, in Mendocino County, near 
Round Valley, the latter locality being the most northern 
point at which it is as yet known. It is the only coal-pro- 
ducing formation in California. 

This group contains a large and highly characteristic series 
of fossils, the larger part peculiar to itself while a considerable 
percentage is found extending below into the next group, 
and several species still further down into the Chico Group. 
Mr. Gabb considers it as the probable equivalent of the 
Maestricht beds of Europe- 

2d. The Martinez Group is proposed provisionally, to in- 
clude a series of beds, of small geographical extent, found at 
Martinez and on the northern flank of Monte Diablo. Jt 
may eventually prove to be worthy of ranking only as a sub- 
division of the Chico Group. 

3d. The Chico Group is one of the most extensive and im- 
portant members of the Pacific coast Cretaceous. Its exact 
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relations with the formation in Europe have not yet been 
fully determined, though it is on the horizon of either the 
Upper or Lower Chalk, and may probably prove to be the 
equivalent of both. It is extensively represented in Shasta 
and Butte counties, and in the foot-hills of the Sierra Nevada 
as far south as Folsom, occurring also on the eastern face of 
the Coast Ranges bordering the Sacramento Valley, at Mar- 
tinez, and again in Orestimba Canon, in Stanislaus County. 
It includes all of the known Cretaceous of Oregon and of 
the extreme northern portion of California, and is the coal- 
bearingr formation of Vancouver's Island. 

4th. The Shasta Group is a provisional name, proposed to 
include a series of beds of different ages, but which, from our 
imperfect knowledge of the subgect, cannot yet be separated; 
it includes all below the Chico Group. It contains fossils, 
seemingly representing ages from the Gault to the Neocom- 
ien, inclusive, and is found principally in the mountains west 
and northwest of the Sacramento Valley. Two or three of 
its characteristic fossils have been found in the vicinity of 
Monte Diablo, and one of the same species has been sent 
from Washington Territory, east of Puget Sound. Few, or 
none, of its fossils are known to extend upwards into the 
Chico Group. 

J. D. WHITNEY. 

Cambridge, Mass., February, 1869. 



JSoTE. — Section 1, Part 1, was issued in February, 1866 ; the remainder of this 
volume was laid before the Philadelphia Academy, in a printed form, in December, 
1868. 
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TERTIARY INVERTEBRATE FOSSILS. 



CANCER L. 
C. Brewerii, n. b. 



PL 1, Fig. 1. 

Hand shorter, more robust and broader proportionally than 
that of C. magisteTy Dana; upper margin flattened and bordered 
by two well-defined ridges, each bearing about four tubercles; 
outer sur&ce marked by five nearly obsolete ridges minutely 
tuberculated; fingers shorter than in (7. magister^ the movable 
one more curved and both with the denticles nearly obsolete. 

Figure, nataral size. 

Locality: Near Santa Barbara. Pliocene. CoUected by Professor Brewer. 

A single well-preserved hand, and some fragments were found by Professor 
Brewer, all in one locality, on the Cayeguas Ranch. The hand resembles closely 
that of the common coast species, in its principal features; but its broader and 
more robust form, the absence of the marked serration on the back, and the 
curved finger, sufficiently distinguish it. 

TRIPTERA, Quoy and Gaimard. 

T. CLAVATA, n. S. 
PI. 1, Pig. 2. 

Shell small, subangulated on the sides, compressed and slightly 
constricted in the upper part, nearly elliptical in section below, 
pointed at the tip. Surface smooth or marked by a few very 
faint transverse undulations. Length about .3 inch. 

FAL. VOL. II. — 2 
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2 PALiEONTOLOGY OF CALIFORNIA. 

LoealUy and posiiUm: From the Miocene, in a boulder near Oris wold's, in the 
Coast Range, on the road to New Idria. 

But a single specimen was found in a boulder, associated with Peeten eaurinusj 
Area mierodonta, &c., and some other species, mostly indeterminate. I could 
detect no trace of the terminal septum, but this may be due to the extreme thin- 
ness of the shell and a portion of the interior being filled with crystals. 



TROPHON, Montf. 

T. PONDBROSUM, n. B. 
Fl. 1, Fig. 8. 

Shell moderate in size, robust, thick; spire sub-elevated; 
whorls five, angulated in the middle, sloping above; suture 
irregularly impressed. Surface marked by eight or nine blunt 
varices, prominent and acute on the angle of the whorl, and com- 
monly becoming more or less obsolete above and below; in the 
upper whorls the varices are replaced by mere elevated ribs, 
which become smaller until in the first three volutions they barely 
exist as undulations. Aperture broad; canal open, short, slightly 
recurved; columellar lip heavily incrusted; outer lip entire^ sub- 
acute. Umbilicus well marked, but closed. 

Figure, natural size. 

Localities and posUuma: From the Pliocene of Kirker*s Pass; also from the 
Miocene at Walnut Creek, Contra Costa County; and Griswold's, Monterey 
County, on the road to New Idria. 

This fine species resembles somewhat T. BeUherU^ Hinds, now living on the 
Coast, but can be at once distinguished by its smaller size, lower spire, broader 
and more robust form, and by the number and character of the varices. Some 
very much mutilated specimens from Griswold's, probably referable to the present 
species, have a row of prominent tubercles on the body whorl about half an inch 
below the angle. 
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NEPTUNEA, Bolten. 
Chrysodomus, Swains. 

N. RECURVA, n. 8. 

PI. 1, Pig. 4. 

Shell of moderate size, fusiform; spire elevated, about as long 
as the mouth; whorls seven or eight (?) rounded on the sides, 
suture impressed. Surface marked by numerous, regular, rounded 
revolving ribs, with acute interspaces; these ribs sometimes show 
a tendency to alternation in size; the upper whorls sometimes, 
though not in all specimens, show a few faint longitudinal ribs. 
Aperture broad in the middle, narrowed in advance; lips simple; 
canal long, narrow, and very strongly recurved. 

Figure, natural gise. 

Localities: Abundant in the Hioceno at the Arroyo San Antonio, near Tomales 
Bay. Also found in the same formation at Foxin's Ranch, in Santa Barbara 
County, on the El Toro Ranch, and near Griswold's, in Monterey County ; and in 
Morgan Valley, Lake County, ^ 

This strongly-marked species seems to bo peculiar to the middle and upper por- 
tions of the Miocene formation. 

It is allied to N. {Fusus) exUis, Con., t>f the Virginia Miocene (see Foss. Tert. 
Form. pi. 49, fig. 6); but the mouth is proportionally larger, the canal' is more 
recurved, and it wants the 'longitudinal rounded ribs" of that species. The re- 
volving ribs in this species also are markedly rounded, while in the Eastern shell 
they are described as acute. 

METULA, H. and A. Adams. 
? M. Remondii, n. s. 

PI. 1, Fig. 6. 

Shell broadly fusiform, spire elevated; whorls four or five (?) 
Bubangulated ; suture impressed. Surface marked by numerous 
small revolving ribs, rounded with acute interspaces, and more 
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4 PALJBONTOLOGT OF CALIFORNIA. 

or less regularly alternating in size; these ribs are crossed by 
strong lines of growth, so as to present in some specimens an ap- 
proach to a regular reticulation. Body whorl three-fourths of 
the whole length of the shell, broadly and regularly convex in 
the middle, with usually a revolving depression just below the 
suture; sometimes this groove or depression is replaced by a flat 
space. Mouth long and narrow; inner lip slightly incrusted; 
outer lip unknown; canal straight. 

Figure, natural size. 

Locality andpoHHon: From the Miocene of Arroyo San Antonio, near Tomales 
Bay. 

The specimens are all preserved in a very hard gray sandstone, and I have 
been unable to expose the outer lip, so as to ascertain whether the characters exist 
on which the authors have mainly depended in instituting the genus. The form 
of the shell, however, and all the other characters are so nearly in accordance 
with their type, that I have ventured to place the species under their generic 
name provisionally. 



CLAVELLA, Swains. 

C. GRAVIDA, n. S. 
PI. 1, Fig. 6. 

Shell short, robust; spire moderately elevated, whorls five, 
suture channelled; body whorl bordered above by a strongly 
marked rim, adjoining the suture, and which extends to the 
upper whorls, though less distinctly marked ; below this band is 
a slight depression of variable depth, and from that the volution 
swells rapidly. Surface marked by two or three rows of nodes 
on the middle of the whorl, and by fine revolving lines. Aper- 
ture broad in the middle, narrowing in advance; canal moderate, 
slightly twisted ; inner lip slightly incrusted. 

Figure, natural size. 

LoealiHea: From the Miocene; abundant south of Martinez, where it was col- 
lected by Dr. Fish and Mr. Mathewson. Also figured in the Pacific Railroad 
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Report, Vol. 5, PI. 7, Fig. 68, from Ocoyo or Pose Creek, Tulare County, where 
caste were found. 

It is possible that the specimens figured as No. 67, on the same plate, under the 
name of Natica genieuUUa^ Con., may belong to this species, though the drawing 
is too imperfect for a satisfactory determination. 



C. SINUATA, n. B. 
Fl. 1, Fig. 7. 

Shell elongated, rather slender; spire low, convex; whorls 
four; snture deeply channelled, bordered bj a thickened rim; 
body whorl convex in the middle, broadly grooved above, and 
excavated below. Surface marked by numerous fine revolving 
lines, and in the upper whorls by numerous radiating ribs. 
Aperture long and narrow ; columellar lip sinuous, slightly in- 
crusted; outer lip simple; canal slightly recurved. 

Figure, natural size. 

LoeaUfy: From the Miocene of Walnut Creek, Contra Costa County. Bare. 
But two specimens of this curious shell have been found ; one of which is of the 
size figured, the other not more than half as large. 



PLEUROTOMA, Lam. 

TurriSy Bolt., not Humph. 
P. (Surcula) Carpbntbriana. 

PI. 1, Fig. 8. 
(P. {S.) OotrpmUriana, Oabb; Proc. Cal. Acad. Nat. Sci., 1865, p. 188.) 

Shell large, fusiform; epire about as long as the mouth; 
whorls eight, subflattened on the sides, slightly concave near 
the suture, and very slightly convex below; suture impressed. 
Surface marked by numerous fine revolving ribs, rounded and 
sometimes alternating in size, especially on the lower part of the 
body whorl. Aperture narrow; inner lip faintly incrusted; outer 
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lip acute; sinns very broad and shallow; canal moderate, slightlj^ 
twisted. 

Pigure, natural size. 

Locality: Prom the Post-Pliocene, Santa Barbara. 

This beautiful species is also found living on the coast of California, a beach 
spocimen having been found at San Diego, and another dead specimen wa^s 
dredged by Dr. Cooper, at a depth of 120 fathoms, in the same vicinity. The 
colors, when living, are a brownish-orange, with broken revolving bands of a 
light reddish-brown; these bands usually occur on the larger ribs, and are most 
closely placed on the middle of the shell. 

In my description, above quoted, I inadvertently mentioned two fossil speci- 
mens. Only one has yet been found, but that is the most perfect specimen yet 
known of the species, except in color. 

P. (S.) Tryoniana, n. b. 

PI. 1, Fig. 9, and 9 a. 

Shell large, fusiform; spire about as long as the mouth; 
whorls about seven or eight, angulated in the middle, sloping 
concavely above, and very slightly convex below. Surface orna- 
mented by a row of nodes on the angle of the whorl, and by 
numerous fine revolving ribs. Aperture narrow; inner lip 
slightly sinuous and incrusted; posterior sinus of outer lip 
broad and shallow ; canal moderate, nearly straight 

Pigurcs, natural size. 

IjOcalUy: Prom the Post- Pliocene of San Pedrq. 

This shell is closely allied to the preceding ; but can be at once separated from 
it by the angulation of the whorls and the presence of the tubercles. The out- 
lino drawing, fig. 9 a, is restored from the lines of growth for the purpose of 
showing the form of the lip. The species has not, as yet, been found living. 

P. (S.) PERVERSA. 

PI. 1, Pig. 10. 
(P. (S.) perversa, Gabb; Proc. Cal. Acad. Nat. Sci., 18C6, p. 183.) 

Shell small, sinistral, elongate, slender; spire high, apex 
usually bent to one side; whorls eleven to twelve, convex, 
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two nuclear whorls rather loosely twisted and more convex than 
the others; suture deep; body whorl nearly half of the entire 
length of the shell. Aperture broadest in the middle, narrowing 
regularly in advance; inner lip moderately incrusted; outer lip 
simple ; sinus rather broad, shallow, rounded, and adjoining the 
suture; canal of variable length, often much larger than in the 
specimen figured. Color, in living specimens, a light reddish- 
brown. 

Figare, natural size. 

Locality: San Podro, from the Post-Pliocene; not rare. Also foand living, by 
Dr. Cooper, at a depth of sixty fathoms, off Santa Catalina Island. 

P. VOYI, n. S. 
PL 1, Pig. 11. 

Shell somewhat resembling the preceding species, but dextral 
and much broader; spire elevated; whorls perhaps seven or 
eight (apex broken), very convex; suture deep. Surface smooth, 
or only marked by lines of growth. Aperture broad; inner lip 
incrusted; outer lip acute; posterior sinus deep, rounded at the 
base, placed a little distance from the suture; canal slightly bent. 

Figaro, very slightly magnified; about one-fourth inch longer than the spe- 
cimen. 

lioeaUty: Found by Mr. Voy near Humboldt Bay, below Bear River, Humboldt 
County: Miocene or Pliocene (?). 

CLATHURELLA, Carpenter. 
Defranciay Millet, non Miill. 

C. CONRADIANA, U. S. 
PI. 1, Fig. 12. 

Shell small, robust, broadly fusiform; spire high; whorls 
gfcven and a half, the first smooth and round, the remainder an- 
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8 PALAEONTOLOGY OF CALIFORNIA. 

gulated; concave above, convex on the side; suture very indis- 
tinct. Surface marked by ten or twelve large, rounded, radiating 
ribs, crossed by square elevated ribs, with sometimes smaller 
ones interposed; on the upper or concave portion of the whorl 
are six or seven fine linear revolving ribs; .of the large revolving 
ribs, three or four only appear on the upper whorls, the body 
volution showing about fourteen. Aperture narrow; inner lip 
thinly incrusted; outer lip acute on the edge, thickened behind; 
posterior sinus narrow, deep, oblique, bordered by a thickened 
rim and almost adjoining the suture. 

Figaroi nearly four times the length of the specimen. 

Locality: Not common, in the Post-Pliocene of Santa Barbara. 

Specimens resembling this, but differing a little in the minute details of sculp- 
ture, were found by Dr. Cooper, in dredging off the shores of Santa Catalina 
Island. They should probably be placed under the same specific name. 

RANELLA, Lam. 

R. MATHEWSONn, n. s. 

PI. 2, Fig. 18. 

Shell moderate in size, robust, sub-compressed; spire high; 
number of whorls unknown ; suture strongly impressed, bordered 
by a small, though abrupt truncation of the succeeding whorl ; 
varices prominent, rounded, continuous. Mouth small; inner 
lip heavily incrusted; canal abruptly recurved. Surface marked 
by numerous, rounded, longitudinal ribs, crossed by square re- 
volving ribs, with smaller ones interposed, and with flat inter- 
spaces. 

Figure, natural size. 

Locality andpoaUion: From the Miocene, south of Martinez; a single specimen 
found by Mr. Mathewson. 

This shell can be at once distinguished by its compact form and the alternating 
revolving ribs. No allied species, either fossil or recent, has been found in Cali- 
fornia. 
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CUMA, Humph. 

C. BIPLICATA, n. B. 
PI. 2, Pig. 14. 

Shell Binall, thick, angular; spire elevated; sides nearly 
straight, ahout as long as the mouth, in very old specimens a 
little longer; whorls five and a half to six, the first two smooth 
and round, the others concave and sloping ahove; suture faint,- 
covered by a thin layer from the succeeding whorl; body whorl 
prominent and subangulated in the middle, bordered by a marked, 
angular rib at the top, which passes up on the preceding whorls; 
ornamented on the sides by about twelve short longitudinal no- 
dose ribs, and by about eight or nine smaller revolving ribs, the 
uppermost of which crosses the top of the longitudinal ribs; 
these revolving ribs become fainter in front, until on the ante- 
rior fourth of the shell they are nearly obsolete. Aperture broad, 
angular above; columellar lip heavily incrusted ; outer lip simple; 
canal slightly bent tJmbilicus broad, imperforate, bordered by 
two very strong oblique revolving ridges; anterior sinus deep, 
narrow, and oblique. 

Pigare, natural size. 

Loealiiy and position: Not rare in the Miocene, south of Martinez, where it has 
been collected by Mr. Mathewson and Mr. Voy. 

ANCILLARIA, Lam. 
A. PiSHii, n. s. 

PI. 2, Pig. 16. 

Shell small, broad; spire high; whorls six; suture covered. 
Aperture narrow, acute posteriorly, broad in advance; inner lip 
moderately incrusted, with a single small fold in advance; outer 
lip acute, anterior sinus deep. 

PAL. VOL. II. — 8 
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Figure, natural size. 

Locality andponiion: From the Miocene, south of Martiiiez. Collected by Dr. 
Fish, of Martiiiez, and Mr. Mathewson. 

This shell has few tangible characters except the high, acute spire, and the 
general outline. The small mouth will at once distinguish it from Olwella bipli' 
caUif and its size, from 0. Pedroana (bccHea of Carpenter), 



COLUMBELLA, Lam. 
S. G. Aliaj H. and A. Ad. 

C. (A.) RiCHTHOFENI, D. 8. 
PI. 2, Fig. 16. 

Shell elongated, slender, subfusiform; spire high; whorls five 
and a half to six, slightly convex on the sides; sutare deep. 
Surface smooth, or marked only by irregular, stray lines of 
growth, except on the anterior part, where there are a few ob- 
lique revolving lines. Aperture subquadrate; inner lip incrusted 
and bearmg a few linear folds or teeth anteriorly; outer lip thick- 
ened and crenulate within; canal narrow and slightly curved. 

Figure, magnified ; length of largest specimen about .6 inch. 

Localities and position: From the Pliocene, on the Russian Biver, collected by 
Baron F. Yon Bichthofen, and from the same formation in San Francisco County, 
in the blufTs on the coast, by M. B6mond. 

NEVERITA, Risso. 

TS. CALLOSA, n. s. 
PI. 2, Pig. 17, 17 a, 17 h. 

Shell obliquely subglobose, compact; spire very small; whorls 
four and a half, almost completely hidden; suture sharp; body 
whorl broadly convex. Aperture narrow, very oblique, acute 
behind, round in advance; outer lip simple; inner lip covered by 
an unusually heavy callus which covers the umbilicus, is emar- 
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giuate above the umbilical region, and near the lower edge is 
marked by an oblique groove. 

Figures, 17 and 17 a, natural size ; 17 6, magnified view fn)m above. 

LoetUify: Walnut Creek, from the Miocene. A form somewhat resembling this 
has been found by Dr. Cooper at San Pedro ; but it differs in the spire being more 
developed, and in the body whorl being less oblique and more expanded laterally. 



CANCELLARIA, Lam. 
S. Oen. JEucliaj H. and A. Ad. 

C. (E.) TRITONIDEA, U. 8. 
PI. 2, Fig. 18. 

Shell large, robust; spire elevated, nearly as long as the 
mouth ; whorls five, the first two and a half round and smooth, 
others bluntly angulated and descending straight, or with a 
slightly convex slope above ; suture irregular, nearly obliterated 
by small lamellse passing up from the succeeding whorls, in 
continuation of the lines of growth. Surface marked by a series 
of blunt nodes on the angles of the whorls, from which ribs, or 
ridges, very irregularly dispersed, run to the suture above and 
downwards almost to the base of the shell; these are crossed by 
a large number of irregular revolving ribs of small size. Aper- 
ture suboval, broadest towards the base; inner lip heavily 
incrusted, bearing two large and one or two smaller folds. 
Umbilicus covered. Canal almost obsolete, slightly bent back- 
wards. 

Figure, natural size. 

Locality : Picked up on the beach near San Pedro, by Dr. Cooper, and supposed 
to have washed out of the Post-Pliocene beds of that locality. This opinion is 
strengthened by the appearance of the specimen, it resembling in every respect a 
fossil, rather than a mere beach specimen of a living shell ; and, in addition to 
that, no such shell, or even a fragment, has ever been found to indicate that the 
species may still be living. 
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C. (E.) VBTUSTA, n. 8. 
PL 2, Pig. 19. 

Shell small, spire not so long as the mouth; whorls five or 
five and a half, increasing rapidly in size, angulated and trun- 
cated above, sloping convexly inwards below ; suture moderately 
well marked, undulated. Surface marked by longitudinal ribs 
commencing at the suture, passing obliquely backwards to the 
angle, and then downwards to the anterior end; these are 
crossed by fine revolving square ribs, with broad, flat interspaces, 
and with sometimes smaller ones intercalated. Aperture long, 
biangular above, and narrowing in advance; inner lip heavily 
incrusted, bearing two heavy folds, and two or three fine ones 
above. Umbilicus narrow, covered by a very thick expansion of 
the inner lip, and in one specimen showing a slight perforation. 

Figure, magnified. Length about one inch. 

Locality: Pound thus far only in the Miocene, Bouth of Martifiez. Two or 
three specimens collected by Mr. Mathewson. 

It is possible that a further study of the species would prove that the perforated 
umbilicus mentioned above is not a constant character. It seems to be, in this 
instance, rather the result of accident than a specific character. 

BITTIUM, Leach. 

B. ASPERUM. 

PI. 2, Fig. 20. 
(Turbonilla aspera, Gabb; Proc. Philada. Acad. Nat. Sci., 1861, p. 868.) 

Shell long, slender; whorls twelve or thirteen; nuclear whorls 
smooth, others marked by ten or twelve strong, longitudinal ribs, 
crossed by four or five sharp, filiform, revolving ribs with broad 
interspaces; suture deep. Under surface smooth, or marked by 
one or two ribs near the angle. Mouth longer than broad, pro- 
duced below and slightly expanded at the columellar angle; lips 
acute. 
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Figure, magnified. Length about .86 inch. 

LoeaUiy: From a Post-Pliocene Marl, Santa Barbara. Collected by Dr. A. L. 
Heermann and others. 

MELANIA, Lam. 

M. Taylori, n. s. 

PI. 2, Fig. 21. 

Shell slender, elongate, many-whorledf whorls about twelve, 
flattened on the sides; suture impressed. Surface marked by 
three or four sharp revolving ribs, crossed by numerous curved 
longitudinal ribs, forming a prominent flattened tubercle at each 
intersection ; there are about twenty-five of these longitudinal 
ribs to each volution ; under side of the body whorl ornamented 
by four or five sharp revolving ribs. Aperture suboval; pro- 
duced in advance; inner lip incrusted; outer lip simple. 

Figure, natural size. 

Localiitf: From a fresh- water Tertiary deposit on Snake River, Idaho Territory, 
on the road from Fort Boisd to the Owyhee mining country. Collected by Mr. 
A. Taylor. 

LITHASIA, Lea. 

L. ANTIQUA, n. 8. 
PL 2, Fig. 22. 

Shell subglobose; spire moderately elevated; whorls five, 
rounded; suture strongly impressed. Surface smooth. Aper- 
ture oblique, suboval, subacute above, rounded and slightly 
expanded below; outer lip simple; inner Up heavily incrusted. 
Umbilical region flattened, bordered by an angular carina, and 
covered by an expansion of the inner lip. 

Figure, slightly magnified. 

LocaUiy: With the preceding. Associated with these two shells is a little 
bivalve, perhaps a species of SphoBrium^ not in a sufficiently good state of preser- 
vation for description. 
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LITTORINA, Fer. 

L. RtMONDII, n. 8. 
PI. 2, Fig. 28, 28 a. 

Shell small, conical, thick; spire elevated; whorls five, nearly 
flat on the sides, subangulated at the base; suture impressed, 
under side obliquely flattened. Aperture subtriangular; outer 
lip simple; inner lip somewhat flattened, thickened, bordered 
by a more or less marked rim, behind which is generally a faint 
umbilical depression. Surface smooth, or marked by a few faint 
spiral lines. The lower angle of the whorls is variable ; some- 
times it is roundly subangulated, and at others it is bordered by 
a prominent thickened rib or band. 

Figures, magnified views of the two extreme forms. Length about half an inch. 
Locality and poaiiion : From the Pliocene of Kirker's Pass. Found only in a 
single bed, and collected by Mr. Esmond. 

TURRITELLA, Lam. 

T. IIOFPMANNII, n. 8. 
PI. 2, Fig. 24. 

Shell large, many-whorled, elevated; suture deep; whorls in- 
creasing very gradually in size, flattened on the sides, slightly 
bevelled above and below the suture, and a little depressed in 
the middle; under surface nearly flat, or a very little convex. 
Surface marked sometimes by a few faint revolving lines. Aper- 
ture subquadrate. 

Figure, natural size. 

LoealUy: From a white Miocene limestone in the extreme southern corner of 
the Maxima Martifiez Bancho, Santa Clara County. 

This is the largest TurriieUa yot found in the State, and bears a close resemblance 
to T, Sqffbrdiii nob.y of the Cretaceous. It differs mainly in the suture not being 
90 closely impressed as in that species. 
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TROCHITA, Schum. 

T. FILOSA, n. 8. 
PI. 2, Pig. 26, 26 a. 

Shell irregularly conical, variable in height and outline, some- 
times half as high as broad, sometimes height and width equal; 
in outline sometimes circular, in other specimens very oblique; 
volutions about two and a half; suture obsolete; internal plate 
concave ; outer edge regularly rounded. Surface marked by nu- 
merous fine radiating lines, often dichotomous. 

Pigurc8| natural size, from a very regular average specimen. 

Locality: Prom the Miocene of Walnut Greek, Contra Costa County. 

A single specimen was found with these, much higher than the average speci- 
mens, with a strongly marked spiral depression, and without the radiating lines. 
It will probahly prove to he a distinct species, hut in the ahsence of more mate- 
rial I do not feel warranted in naming it. 

PACHYPOMA, Gray. 

? P. BIANGULATA, U. 8. 
PI. 8, Pig. 26. 

8uELL large, conical; spire high; whorls five or more, sloping 
above, flattened on the sides; suture small. Surface ornamented 
by revolving rows of small tubercles; angles of the whorls 
marked by a larger series than on the rest of the shell; under 
surface nearly flat, marked by four or five revolving ribs with 
marked flat interspaces. Aperture large, subquadrate; outer lip 
simple; inner lip and umbilical region unknown. 

Pigure, natural size. • 

Locality andponiion: A single, somewhat injured specimen, from the Miocene, 
south of Martifiez ; collected by Mr. Mathewson. 

' Owing to the crystalline character of the shell, and the toughness of the matrix, 
I have not been able to expose nil of the important parts of the surface of this 
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shell ; the generic relations must therefore be left in doubt until further speci- 
mens are found exhibiting more of the details of the under surface. In some of 
its details, the present species resembles P. gibberomtm living on the coast, but its 
strongly biangular form will serve to distinguish it. 

TURCICA, H. and A. Ad. 
SuBGEN. PTYCHOSTYLIS, Gabb. 

(Id., Gabb; Froc. Cal. Acad. Nat. Sci., Jan. 1866, p. 187.) 

Animal unknown. Shell resembling Thalotia and CaUiosioma; 
conical, not umbilicated; spire elevated; aperture subquadrate, 
internally pearly; columella truncated, bearing an oblique fold 
on the anterior end and one above; outer lip and base acute, 
slightly thickened behind; umbilical region slightly excavated, 
and covered by a thin expansion of the inner lip. 

T. (P.) COFFEA. 

PL 8, Fig. 27. 

(P. eofea^ Gabb ; Proc. Cal. Acad. Nat. Sci., Jan. 1866, p. 187.) 

Shell conical; spire elevated; sides flattened; whorls seven, 
first one smooth and round, succeeding ones subangulated at the 
lower margin, obliquely flattened above; body whorl convexly 
subtruncated below; suture channelled. SurfiEice marked by a 
row of comparatively large tubercles on the upper margin of the 
whorl, adjoining the suture, and by a variable number of revolv- 
ing, finely tubercular ribs on the sides; there are usually from 
six to ten on the side, and about the same number on the under 
surface of the body whorl; these tubercles are very small, and 
are generally arranged in an irregular quincunx; the under sur- 
face of the body whorl, just below the angle, is marked by a 
deep revolving groove. Aperture subquadrate; outer lip and 
base acute; inner lip narrowly emarginate beyond the truncated 
end of the columella. 
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Figure, alightly magnified. 

Locality : From the Poet- Pliocene of San Pedro and Santa Barbara. Also found 
living at Monterey. The epidermis in the living specimen is of a rich coffee- 
brown. The living specimen, from which the original description was written, 
was immature, having a full whorl less than the mature fossils now under con- 
sideration ; the shell was also much thinner. 



CALLIOSTOMA, Swains. 
ZizyphimiSj Gray. 

C. TRICOLOR. 

PI. 8, Fig. 28. 
(C. iriedor, Oabb ; Proc. Gal. Acad. Nat. Sci., Jan. 1865, p. 186.) 

Shell small, conical; spire elevated, whorls seven; first whorl 
smooth, others concavely to convexly sloping above, more or less 
distinctly . biangular on the margin; suture small, impressed. 
Surface closely and minutely marked with fine revolving granu- 
lar ribs. Aperture subquadrate, internally nacreous; inner lip 
thick; outer lip and base acute. 

Figure, a magnified view of a fresh specimen. Length about .6 inch. 

LocalUy: Post-Pliocene, San Pedro. 

Dr. Cooper has collected this shell, living, along the coast from San Diego to 
Half Moon Bay. Its peculiar colors suggested the specific name. It is a light- 
brown, banded by spiral lines of purple interrupted by white spots. 

Figures 29 and 80 represent two of the many forms which have been discovered 
in the California Miocene, of which sufficient material has not yet been accumu- 
lated for satisfactory determination. Both of these specimens were found in the 
San Emidio Canon, twenty miles west of Fort T6jon, Los Angelos County, in a 
hard Miocene sandstone. 
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18 PALAEONTOLOGY OP CALIPOBNIA. 

ZIRPHiEA, Leach. 

Z. DENTATA, n. 8. 
PI. 8, Fig. 81, 81 a. 

Shell large, subcylindrical, thin; ends broadly gaping; beaks 
anterior to the middle ; covered by the dorsal plate ; posterior 
dorsal margin of valves thin and sharply reflexed. Surface of 
anterior third of shell marked by serrated, squamose plates, as 
in Z, crispaia; a faint line or rib passes between the middle and 
posterior third of the width, from the beaks obliquely down to 
the base; dorsal plate heavy, compressed, and divided into two 
concave surfaces by a sharp, angular ridge, commencing at the 
posterior end, and running forwards, sUghtly curved, ending in 
a tooth at a point about a third of the length of the plate from 
the anterior extremity. 

Figures, natural size ; fig. 81 a, represents the dorsal plate. 

Locality: A single specimen from the Pliocene beds at the east end of Kirker^s 
Pass, Contra Costa County. 

This shell is closely allied to Z. crUpata; but differs in its more regularly cylin- 
drical form, the marked reflection of the posterior dorsal margin, and the angular 
dentated doTifiX plate. 

PANDORA, Brug. 

P. SCAPHA, n. s. 
PI. 4, Fig. 82. 

Shell small, irregularly subquadrate; right valve flat; left 
valve slightly convex ; beaks small, about a third of the width 
from the anterior end, which is prominent and regularly convex ; 
cardinal margin slightly concave near the beaks, straight behind ; 
base broadly and regularly curved; posterior end narrow and 
prominent. Surface marked by a few lines of growth. 

Figure, magnified ahout a third. 
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LoeaUiy: From the Miocene, west of Martifiez; collection of Mr. Remond. 
The species appears to be rare. I have never seen it except in two small slabs, in 
which, however, a large number qf specimens are closely packed. 

HE^MACTRA, Swains. 
, Spisuhy Gray, 

H. LENTICULARI8, n. 8. 
PI. 4, Fig. 88. 

SflEL^ large, flattened, thin, inequilateral, irregularly sub- 
quadj^ate; beaks eccentric, large, slightly curved forwards and 
inwards; anterior end broadly concave below the beaks, and 
cginvex below; base and posterior end regularly convex; cardinal 
margin sloping, nearly straight. Hinge teeth slender. Pallial 
sinus moderately deep, round at the base. Surface marked by 
irregular lines of growth. 

Figure, natural size of an average sized specimen, with a transverse thicknesH 
of about 1.8 inch. One specimen is 8.8 inches long and 4.2 wide. 

LooaUHea andpontian: From the Miocene, south of Hartiiiez, collected by Dr. 
Fish ; also, west of Martinez, on the south shore of the Straits of Carquinez, and 
at Griswold's, near New Idria, Monterey County. 

MULINIA, Gray. 

? M. DENSATA. 

PI. 6, Fig. 36. 
(Af. densataj Qmradypars; P. R. B. Report, vol. vi, p. 71, pi. 3. fig. 12.) 

Shell thin, equivalve, inequilateral; beaks large, nearly cen- 
tral ; anterior cardinal margin broadly concave, posteriorly slop- 
ing with a slight convexity ; base broadly and regularly convex; 
anterior and posterior ends slightly truncated. Hinge small; 
teeth slender. 

Figure, natural size, from a specimen rather smaller tban the average. 
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LoeaUHeM: Common in the Miocene, south of San Pablo Bay ; south of Harti- 
&ez ; near Walnut Creek, and in the hills east of Oakland, Contra Costa County ; 
San Emidio Ranch ; west of Fort Tcjon (and Santa Barbara, Con.). 

From its extreme thinness, this shell is atmost always found very much dis- 
torted. The specimen figured by Mr. Conrad had been pressed out of its natural 
shape, and probably, having been misled by this inconstant form, he has con- 
founded two species, widely different in character, under the same name. 



SCHIZODESMA, Gray. 

S. ABSCISSA, n. 8. 
PL 4, Fig. 84, 84 a. 

Shell large, thick, irregularly subquadrate; beaks large, pro- 
minent, pointed forwards, nearly central; anterior end obliquely 
truncated; base broadly rounded; posterior end very strongly 
and abruptly truncated, the truncation ending at an angular 
ridge which passes from the beaks to the posterior basal angle. 
Surface marked by rough, irregular lines of growth. Hinge 
composed of large, robust teeth; lateral teeth long and thick. 

Figures, natural size. Fig. 84 a, represents the posterior end. 

Localitiea: South of Martiftez; near San Pablo Bay and Walnut Creek, Contra 
Costa County ; Miocene. 

From the character of the hinge, and the fact that this and the preceding species 
are often found associated, it is probable that this is the species which Mr. Conrad 
confounded with his MtUima dtnaaia; although the shape of the shell precludes 
the possibility that this is the form to which he intended to apply the name. 

PSEUDOCARDIUM, Gabb. N. Qm. 

Shell thick, heavy, equivalve, resembling Lcevicardium exter- 
nally; ligament internal. Lunale cordate, deeply impressed. 
Hinge composed of a large cartilage pit and in the left valve, a 
V-shaped tooth articulating in a corresponding depression on the 
opposite valve; two lateral teeth in each valve, very large and 
prominent; these teeth are comparatively narrow in the young 
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shells, but in adult specimens attain an unusually large size; 
pallial line unknown. 

From all the characten of the hinge, and the internal position of the ligament, 
this shell is evidently one of the MtieiritUB, Its external form, which induced 
Mr. Rtoond to place it in the genos Qtrdium, has also suggested the generic 
name. 

P. Oabbii. 

PI. 6, Fig. 4:9, a, b, e, and <L 
(Cardium Oabbii, R^mond; Proc. Cal. Academy, 1868, yol. 8, p. 18.) 

Shell large, thick, ventricose, elongated cordate; heaks very 
large, strongly incurved and lightly pointed forwards ; anterior 
end sloping, rounded below, slightly concave above; posterior 
more or less distinctly truncated; base regularly convex. Lunule 
broadly cordate, very deeply impressed. Surface irregularly 
roughened by strong lines of growth. ' 

Figures, natural size. 

LoeoHHea: From the Pliocene, near Kirker's Pass, and rare in the Miocene, 
south of Martifiez ; also in the Sierra Bonita, Monterey County. 

GARI, Schum. 
SuBQBN. PSAMMOCOLA, Blainv. 

6. (P.) ALATA, n. S. 
PI. 5, Fig. 86. 

Shell oval, thin, compressed, equivalve; anterior end a little 
the narrowest; beaks small, central; anterior and posterior ends 
regularly rounded; base broadly convex ; anterior cardinal mar- 
gin expanded into a long narrow ear, marked by one or two ra^ 
diating grooves. Hinge composed of two prominent oblique 
teeth in each valve. Surface marked by a few irregular lines of 
growth. 

Figure, natural size. 

Locality: From the Pliocene beds, near the east end of Eirker's Pass 
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VENUS, L. 
V. Kbnnbrlti, Rve.? 

PI. 6, Fig. 87. 

Shell thin, sabcompressed, rounded-subtriangular ; beaks 
small, prominent, anterior; anterior and posterior ends about 
equal ; base broadly rounded ; posterior cardinal margin sloping 
convexly. Lunule small, elongate cordiform, flat Surface marked 
by numerous irregular concentric undulations and fine strise; 
internal margin entire, not« crenulated. Pallial sinus deep, ob- 
lique, and narrow at the base. 

Figure, natural sizo. 

Locality and position : From the Miocene, at Oriswold's, on the road to New 
Idria, Monterey County. 

I have not had an opportunity of examining Reeve's figure or description of his 
species, and from the very meagre note on the species in Carpenter's last Brit. 
Ass'n Catalogue, I am unahle to determine whether this should be referred to V. 
Kennerlt/i, or not. Should it prove distinct, 1 propose the name of F. pertenuia. 

MERCENARIA, Schum. 

M. PERLAMINOSA, Cou. 

PI. 5, Fig. 88. 

(M. perlamimwij Con. j Proc. Phila. Acad. Nat Sci., 1866, p. 267.) 

Shell, large, thick, rounded subquadrate, very inequilateral ; 
beaks anterior; anterior end excavated under the beaks, rounded 
below; base broadly rounded; posterior end convexly truncated ; 
cardinal margin slightly convex. Surface closely marked by nu- 
merous prominent, recurved, lamelliform concentric ribs. Lunule 
marked by an impressed line. Hinge robust. Pallial line strong, 
sinus small, oblique, acute at the base ; muscular scars nearly 
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equal in size ; margin minutely crenulated ; the purple color be- 
tween the pallial line and the base is very persistent. 

Figure, natural size. 

Locality : From the Post-Pliocene beds on the beach at Santa Barbara. 

Allied to F. (Mereenaria) Ducatelliy Conrad, of the New Jersey Miocene, but 
much broader posteriorly, and the ribs are more numerous than are represented 
in the Agjire of that species. 



CHIONE, Megerle. 
C. Mathbwsonii, n. s. 

PI. 6, Fig. 89. 

Shell very thick, obliquely cordate, very inequilateral ; beaks 
anterior; anterior end sinuous ; base broadly rounded ; posterior 
end prominent, narrow. Lunule lanceolate, impressed. Surface 
marked by numerous irregular, concentric ribs; adjoining the 
cardinal edge and posterior to the beaks, is a narrow flat space 
running almost to the posterior end of the shell ; inner margin 
entire, not crenulated. Pallial sinus deep;, lower side curved, 
upper side straight. 

Figure, natural size. 

Locality and position: Not rare in the Miocene, south of Martiflez; collected by 
Mr. Mathewson and Dr. Fish. 

This shell is quite Tariable in outline, though all of the other characters are 
very constant. It seems related to C. sucdneta = NuttallU and Califomieaf but 
differs in the entire absence of radiating ribs. 

C. Whitneyi, n. s. 

PI. 6, Fig. 40. 

Shbll thin, oblique, rounded subcordate; beaks small, pro- 
duced, pointing forwards ; anterior end rounded, prominent, ex- 
cavated above; base regularly convex; posterior cardinal margin 
rapidly descending, convex. Surface marked by numerous fine 
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concentric ribs, abrupt on the upper side, sloping towards the 
base. 

FiguFGi nataral size. 

Locality andposUkm: A single specimen collected by Prof. Whitney, near Mar- 
tifiez. Appears to be from the Miocene formation, A'om the character of iho 
matrix. 

Belated to C.foveolaiaj Shy. ; but differs in not being so produced behind, and in 
being more regularly striate. 

CALLISTA, Poli. 

C. VoTi, n. 8. 

PI. 5, Fig. 41. 

Shell broad, inequilateral ; beaks in advance of the middle ; 
cardinal margin nearly straight and sloping; anterior end very 
much produced, rounded and narrow; posterior end obliquely 
truncated; base broadly and regularly rounded. Surface marked 
by numerous irregular and rather strong lines of growth. 

Figure, natural size. 

Loedliiy and position: From the Miocene or Pliocene near Humboldt Bay, be- 
low Bear Biver, Humboldt County ; collected by Mr, Voy. 

This fine shell belongs to the type of C, gigfintea, and is the only species of this 
group yet found in California. From gigantea it is easily distinguished by its 
broader posterior end, by the anterior end being shorter, more sloping above and 
narrower. The character of the surface is also different. 

DOSINIA, Scopoli. 

D. Stalbti, n. s. 

PI. 7, Fig. 42. 

Shell subcircular, thick, very inequilateral; beaks large, 
prominent, anterior. Lunule faint, rather large, slightly sunken. 
Surface smooth, marked by a few lines of growth near the base* 
Ilinge robust. 
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Figore, natural size. 

LoeaUty and position : From the Pliocene on Mark West Creek, a branch of 
Russian River, Sonoma County ; discovered by Mr. Y. S.* Staley , after whom it 
is named. 

This shell can be at once distinguished from Z>. ponderosa^ which is quite com- 
mon in the Tertiary of California, by its less circular outline, the beaks being 
placed more in advanccj by its being more convex, by its less strongly marked 
lonule, a differently shaped hinge, and its smooth surface. 

D. CONRADI, n. 8. 

PL 6, Pig. 48. 

(D. dUoj Con.; Proc. Philada. Academy Nat. Sci., 1856, p. 816; not D. aZto, 
Dkr. ; nor ^ aUa, Con. ; P. R. R. Rep., V. 6, p. 820, pi. 2, f. 2: Z>. aUa, Con.; 
P. R. R. Rep., Vol. 6, p. 71, pi. 8, fig. 18, 18 a.) 

Shell rather small, thin, very elongated; beaks prominent, 
margins rounded. Lunule deep. Surface marked by concentric 
lines of growth. 

Figure, natural size. 

Loealitiea: San Rmidio Ranch, near Fort Tejon; also *' Monterey" (Dr. New* 
berry). From the Miocene. 

The original of Mr. Conrad's figure having been a distorted specimen, I have 
prepared the present drawing for the purpose of showing the true outline of the 
species. Unfortunately his name was preoccupied, and I have therefore dedi- 
cated the species to the pioneer of Tertiary Palteontology, not only for California 
but of the Atlantic States as well. 



TAPES, Megerle. 

? T. TRUNCATA* n. 8. 
PI. 7, Fig. 44. 

Shell large, thin, transverse; beaks in advance of the middle, 
pointed forwards; anterior and posterior ends nearly equal, 
rounded ; base broadly and regularly convex. Surface marked 
by numerous small, radiating ribs, nearly obsolete posteriorly. 

PAL. VOL. II. — 6 
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and crossed by fine concentric, subimbricated lines; a sharp, 
angular ridge runs from the beaks backwards, nearly parallel 
with the cardinal edge, between which and the ridge is a flat 
space sloping inwards; internal margin finely crenulated. 

Figure, natural size. 

Locality and ptmiion : From the Miocene, at Qriswold's, Monterey County. 
But a single specimen was found, and I have been unable to expose the hinge. 
I have therefore not been able to determine positively the genus. 

CYRENA, Lam. 

C. Californica, n. s. 

PI. 7, Fig. 46. 

Shell very variable in outline, suboval or subquadrate, more 
or less oblique; beaks prominent, varying in position from 
almost median to nearly submarginal, the variation being prin- 
cipally due to the greater or less prominence of the anterior end, 
and the greater or less obliquity of the shell; anterior end 
usually produced and most prominent above; posterior end more 
or less distinctly truncated, the truncation being oblique. Sur- 
face marked by numerous, irregularly disposed concentric lines. 
Hinge teeth sharply prominent; hinge plate slightly expanded 
on the ligament margin, extending a little beyond the general 
outline of the shell. Pallial margin strongly impressed. 

Figure, natural size. 

Locality and potUion : Very abundant in the Pliocene, near the east end of 
Kirker's Pass. 

This species is the most variable in outline of any fossil I have seen in Califor- 
nia, except the oysters and similar shells. Ko two specimens have the same shape, 
and by selecting a suitable series, differences enough could be found to make three 
or four species, sufficiently distinct, on paper. The large number of specimens, 
however, at my disposal, show conclusively that all belong to but one species. I 
have never seen the shell from any but the above quoted locality. 
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CARDIUM, L. 

C. Meekiaxum, n. s. ^ 

PI. 7, Fig. 46. 

Shell resembling C. corbis {Qilifornianum and Nuttallu)^ but 
oblique; beaks large, strongly incurved and pointed forwards; 
anterior end prominent and broadly rounded; posterior end 
abruptly truncated and very oblique. Surface marked by 
twenty-two large radiating ribs; these ribs, in the young shell, 
are acute, becoming rounded as it increases in size, and ulti- 
mately becoming distinctly flattened on top; they are crossed by 
irregular, curved, subsquamose plates, which towards the beaks 
lose their lamellar character, and are represented by little tuber- 
cles; the posterior face of the shell is not costate, or the ribs are 
represented by only a few indistinct radiating lines; the inter- 
* spaces between the ribs are narrow and flat, or concave. 

Figure, natural size. 

LoeaUty : Humboldt County, associated with CaUista Fpyi, &c. ; collected by 
Mr. Voy. 

From C eorlns. Mart, (which, according to Carpenter, is the same as QUifomi- 
amtm and NuUaUii of Conrad), this shell can be distinguished by its form, which 
is more oblique than the most inequilateral varieties of that species. The ribs are 
proportionately larger and less numerous, being only about two-thirds as many. 
The abrupt posterior truncation, and the absence of ribs on that* part, are also 
well-marked characters. 

I take pleasure in dedicating this fine species to my friend, Mr. F. B. Meek, 
of Washington, D. C. 

CONCHOCELE. N. Qeii. 

Shell irregularly quadrate, very inequilateral ; a sharp angular 
ridge passes from the beaks to the posterior end, between which 
ridge and the cardinal margin the sur&ce is suddenly sunken, 
presenting the appearance of an offset, the truncation being at 
nearly a right angle, beyond which the surface retains the same 
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general curve as the rest of the shell; ligament external. Hinge 
composed of a single, long, sharp tooth, running from the beaks, 
parallel with the cardinal margin, almost to the posterior end. 
Pallial margin simple. 

This shell appears to belong to the family of laoeardUdcB, presenting some ana- 
logies to the genera Edmondia, Unicardium, and Cardwrnorpha. 

C. DISJUNCTA, n. S. 
PI. 7, Pig. 48, 48 a, 48 *. 

Shell subquadrate; beaks terminal, anterior; anterior end 
abruptly and angularly truncated; base broadly rounded; car- 
dinal margin arched, sloping downwards towards the posterior 
end. Surface marked only by lines of growth, except near the 
posterior part where the peculiar truncation takes place, the 
surface suddenly descending at a right angle to the curve of the 
shell, for a short distance, and then resuming its former direction. 

Pigures, natural size ; 48 a, an outline from above ; 48 6, hinge. 

Locality: Prom Dead Man's Island, near San Pedro Bay; from a hard sand* 
stone associated with two or three previously known Tertiary Posslls. Probably 
Miocene. 

I found a shell, abundant at Astoria, probably belonging to this genus. It was 
described by Mr. Conrad in the Wilkes* Expedition Report, p. 724, pi. 17, fig. 10, 
as Venus hUecta, and in the American Journal of Conchology, vol. 1, p. 158, as 
Cyprina hUeetcL 

LUCINA, Brug. 

SuBGEN. HEBE, Gabb. 

Shell having all of the usnal characters of Lucma^ except that 
the lunule is very deeply excavated, penetrating the hinge-plate, 
and almost perforating it; bounded anteriorly by the anterior 
lateral tooth, and posteriorly by the cardinal teeth. 

This form is very strongly characterized, and seems to form a well-marked 
group in the genus. The following species exhibits the character more strongly 
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than any previouBlj known. Two other species, hoth living on the Pacific coast, 
may also he included in the suh-genus; viz., L, exeavaia, Carpenter, Mazatlan 
Catalogue, p. d8, and a small suhglohose species, with five or six large, rounded, 
somewhat curved ribs ; found in the Gulf of California. 

L. (H.) RiCHTHOFEKI, n. 6. 
PI. 8, Pig. 49, a, b. 

Shell subglobose, nearly equilateral; beaks smally inclined 
forwards; margins regularly rounded; a more or less distinctly 
marked groove passes from the beaks to the posterior margin. 
Surface marked by numerous, more or less regular, distinct, 
rounded ribs. 

Figure 49, magnified ; 49 a, natural size, view of anterior end ; 49 6, magnified 
view of the hinge, left valve. 

Locality: San Fernando Valley, north of Los Angeles; Pliocene. Collected 
hy Baron Bichthofen. 

This species can he at once distinguished hy its thick shell and nearly globular 
form, from all of the other California Lucinidoe. Externally, it is almost identical 
with Zr. Dominffenna in some of its varieties. 

CRASSATELLA, Lam. 

C. COLLINA. 

PI. 8, Pig. 60. # 

(C. eoUinat Con. ; Pacific B. B. Bep., Y. 7, p. 198, pi. 6, fig. 1, 2.) 

Bhell large, compressed, variably subtriangular; beaks a little 
in advance of the centre; prominent; anterior end broadly and 
very slightly excavated above, prominent and rounded below; 
posterior end sloping sinuously, subangular below ; base deeply 
convex; surface marked by irregular lines of growth; lunule 
deeply impressed ; hinge robust. 

Figure, natural size. 

Locality and position : Miocene, from the Santa Iffez Mountains. 

The figure in the Pacific Bailroad Beport is scarcely recognizable, but with the 
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assistance of the description, and from the fact that my specimens came from the 
original locality from which the first specimens were obtained, and this is the only 
species with which I am acquainted that is found there, there is but little doubt 
but that my reference of this form to Mr. Conrad's name, is correct. 



MYTILUS, L. 

M. Mathewsokii, u. s. 

PI. 8, Fig. 61. 

Shell very large, thick, curved, width and thickness about 
equal in the centre, flatter towards the base; beaks terminal, 
blunt. Surface marked only by lines of growth and irregular 
concentric undulations. 

Figure, natural size. Some specimens have been found an inch or two longer. 

Locality and position: From the Miocene, south of Martifiez, where it was found, 
not rare, by Mr. Mathewson and Dr. Fish. 

Resembling M. Califomiana in its unusually large size, it diifers in being less 
flabellate, more curved, more convex, and in having none of the radiating ribs 
characteristic of that species. 

MODIOLA, Lam. 

M. MULTIRADIATA, U. S. 
PI. 8, Fig. 62. 

Shell moderate in size, variable in form, mor^ or less curved; 
cardinal margin arched; posterior curved and descending more 
or less abruptly; anterior margin sinuated, more or less deeply 
excavated; beaks very small, subterminaL Surface marked by 
numerous fine radiating lines except on the anterior fourth, which 
is only marked by lines of growth. 

Figure, natural size. 

Localities and position : From the Miocene at San Emidio, west of Fort Tejon j 
and at Walnut Creek and Martinez, Contra Costa County. 
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ARCA, Lam. 

A. SULCICOSTA, n. 8. 
PI. 9, Pig. 68, 68 a. 

Shell thin, broad; beaks prominent, incnrved, approximate, 
slightly twisted anteriorly; hinge line short; ends and base pretty 
regularly rounded, posterior basal portion a little the most promi- 
nent; area very narrow, slightly sunken. Surface marked by 
about twenty-five prominent square ribs, with flat, equal inter- 
spaces; these ribs are each marked by a more or less distinct 
median groove, and crossed by pretty strong concentric lines of 
growth, breaking up the surface into a beautiful beading. Hinge 
straight, composed of numerous fine teeth, very small and irre- 
gular in the middle, larger and slightly oblique towards the ends. 

Pigure 68, natural size; fig. 68 a, a magnified view of a few ribs on the ante- 
rior portion, to show the details of sculpture. 

Locality and position: Pound with Dotinia SiaUyi^ on Mark West Creek, Sono- 
ma County, by Mr. V. S. Staley. 

This species differs from A, eanalia. Con., in being less ventricose, less promi- 
nent posteriorly, more produced in front, deeper from beaks to base, in being 
much thinner, and in the beading of the ribs. 

YOLDIA, MoUer. 

Y. COOPERH. 

PI. 9, Pig. 64. 
(F. Chopcriif Oabb; Proc. Cal. Academy, 1866, p. 189.) 

Shbll thin, subcompressed, very inequilateral; beaks minutely 
placed in advance of the middle, becoming more anterior as the 
shell increases in size; anterior end narrow, subacuminate; pos- 
terior end broadly rounded; base most prominent behind the 
middle, curving upwards to the anterior end. Surface sculptured 
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by numerous small concentyc ribs, rarely dichotomous, abrupt 
on the upper side, and sloping downwards on the side towards 
the base. Muscular scars large, the posterior a third the largest, 
broadly suboval, anterior triangular. 

Figure, natural size. 

Localities: From the Miocene, eouth of MartiSez, and north of Walnut Creek, 
Contra Costa County, and a specimen in the collection of the Academy of Natu- 
ral Sciences, labelled "Oregon," probably Astoria. This species has not been 
found in the more recent Tertiary formation, though a fresh valve was picked up 
by Dr. Cooper on the beach at Santa Cruz. In this specimen the epidermis is of 
a bright olive-green and shining. 

The shell varies considerably in outline according to its age. In young shells 
the beaks are about central ; but in the adults, the posterior end increases so much 
more rapidly than the anterior, that the beaks are thrown forward so as to be 
barely more than a third of the width from the anterior extremity. 



PECTEN, Brug. 
P. Cebbosensis, n. s. 

PI. 9, Fig. 56, 66 a. 

Shell equivalve, subcircular, broader than long, convex; 
beaks small; sides sloping concavely above, rounded below; 
ears small, subequal, roughened and irregular, sinus very small. 
Surface marked by eighteen or twenty flat ribs, with flat or 
slightly concave interspaces; margins undulated, the ends of the 
ribs being deeply emarginated, and the interspaces being pro- 
longed into tongue-like processes. 

Figure, one-half natural size (linear). 

Locality: Cerros Island, off the coast of Lower California: probably Miocene. 
Collected by Dr. J. A. Yeatch. 

P. Vbatchii, n. 8. 
PI. 10, Fig. 66. 

Shell large, equivalve, a very little broader than long; base 
regularly rounded; sides sloping above, with a slight concavity; 
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ears unequal; sinus in the right ear*of the lower valve mode- 
rately deep; sur&ce of ears covered by small radiating ribs and 
fine imbricating lines of growth; surface of valves ornamented 
by about eight broad, flat, subnodose ribs, arranged in pairs, and 
a few small linear ribs on the side; besides the ribs, the whole 
surface is covered by small radiating lines, and crossed by very 
irregular lines of growth, and very fine imbricating concentric 
lines. 

Figure, natural size. 
LoealUy: With the preceding. 



OSTREA, Linn. 

O. BOURGEOISII. 

PL 11, Fig. 67, 67 a. 

(O. Bourgeoisu^ R^mond; Proc. Cal. Acad., 1868, p. 18.) 

8hei4« thin, irregularly oval, compressed and contorted near 
the beaks. Surface marked by a few irregularly squamose lines 
and faint radiating ridges. Hinge long oblique; ligament pit 
deep ; muscular scar large, not very strongly marked. 

Figures, natural size. 

LoealUy andposiihn: Near Kirker's Pass, Contra Costa County; from the 
Pliocene. 

O. Atwoodii, n. s. 

PL 10, Fig. 68, 68 a, and PI. 11, Fig. 686. 

Shell broad, irregular, thin; partly attached, sometimes by 
nearly the whole of the lower surface; free surface of lower 
valve marked by numerous irregular radiating ribs crossed by 
lines of growth ; upper valves more squamose and not radiated 
(in the only specimen I have seen). Hinge broad at the base, 
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triangular, not deep, and sometimes slightly oblique ; inner mar- 
gin of the shell not denticulated. Muscular scar broad. 

Figures, natural size. 58 and 68 a, lower valves; 68 b, an upper valve found 
associated with the others, and apparently belonging to the same species. 

Locality: On San Lorenzo Creek, Monterey County; either Miooene or Plio- 
cene. Collected by Mr. M. Atwood. 

This shell resembles somewhat the O. eonchaphUa from the coast, but differs in 
the style of sculpture, the shape of the hinge, and the absence of the internal den- * 
ticulations. 



O. Tayloriana, n. s. 

PI. 12, Fig. 60, 60 a. 

Shell large, thick, irregularly subtriangular, resembling some- 
what some of the more massive forms of 0. Virginica; not attached. 
Surface covered by heavy, irregular, subsquamose plates, showing 
more or less of a faint undulation on their edges. Interior un- 
known. Hinge broad and short (?). 

Figures, natural size. 

Locality and position : From the Miocene ; from San Marcos Pass, near Santa 
Barbara. Collected by A. S. Taylor. 



O. Vbatchii, n, s, 

PI. 11, Fig. 69. 

Shell large, subequivalve, varying from nearly equilateral to 
very oblique, the obliquity being always to the left side. Sur- 
face marked by ten or a dozen large, angular, radiating ribs, 
some of which arise at or near the beaks, the others branching 
from the first, or interpolated between them; the interspaces are 
angular, and the ribs are marked by more or less squamose 
plates, and occasionally these plates assume almost the character 
of spines; internally the ribs show only towards the margins. 
Hinge short, very broad and shallow; no crenulations or denticu- 
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lations near the margin. Muscular scar large, suboval to sub- 
quadrate. 

Figure, natural size of a small and very equilateral specimen. The largest 
specimen found is about six inches long. 

Locality: Cerros Island, associated with Peeten Veaichii^ P, Cerroaensis, and the 
following species. Dr. J. A. Yeatch. 

O. Cerbosbnsis, n. s. 

PI. 11, Fig. 61. 

Shell small, subequivalve, very oblique, strongly falcate, 
variable in form, upper edge entire, concave ; lower margin very 
strongly undulated, each valve bearing four or five rounded, 
tongue-like processes, which alternate in the two valves; the 
margin, on each valve, between these processes, is very much 
thickened, and presents the squamose edges of successive layers 
of growth. Surface smooth, or marked only by rather indistinct 
lines of growth. Hinge long and very oblique, slightly curved. 
Muscular scars small, rounded subtriangular. 

Figure, natural size. 

Locality: With the preceding species. 



TEREBRATELLA, d'Orb. 



PI. 12, Fig. 62, 62 a. 

Shell subcircular, convexity of the two valves about equal, 
moderate. Lower valve, beak high, area narrow, high, and flat; 
foramen large, triangular. Upper margin of upper valve nearly 
straight, sloping slightly from the beak; margins of^he shell 
regularly rounded. Surface marked by about thirty to thirty- 
five small, angular, radiating ribs, with angular interspaces; no 
median sulcus. 
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Figures, natural size. 

Loealitiea andpasUion: From the Miocene, one mile east of the Excelsior Mine, 
Napa County, Prof. Whitney ; and twenty miles east of Clear Lake, on the road 
from Colusa to the Hot Sulphur Springs ; Dr. George. 

MORBISIA, DavidBon. 

M. HORNU. 

PL 12, Fig. 68. 
(M. Homiif Gabb; Proc. Phila. Academy, 1861, p. 871.) 

Shell minute, sabcircular, flattened; beak acute; area narrow, 
long; a faint sinus usually occupies the middle of the lower por- 
tion of the upper valve; foramen large, acute above, and rounded 
or Bubaugular in the upper valve. Surface, under a lens, presents 
a minutely granular appearance. 

Figure, highly magnified. Length about .11 inch. 

Locality and position: From the Post-Pliocene marl at Santa Barbara; collected 
by Dr. A. L. Heermann. This shell seemed to be abundant in the marl collected 
by Dr. Heermann ; but I have never seen it among the shells collected by the Sur- 
vey in that vicinity or elsewhere, and failed to find it myself, on subsequently 
visiting the locality. 

ECHINODERMATA. 

CLYPEASTER, Lam. 
C. Qabbii. 

PI. 12, Fig. 64, M o. 
(C. Qahbii, lUmond; Proc. Cal. Acad., 1868, p. 58.) 

ECHINARACHNIUS, Van Phels. 

^ E. Brkwkrianus. 

PI. 12, Fig. 65, 65 a. 
(£. Bretoerianus, R^mond; Proc. Cal. Acad., 1868, p. 58.) 
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SCUTELLA, Lam. 

S. GiBBSII. 

PL 18, Fig. 66, 66 a. 
(S. OMsiiy R^mond; Proe. Cal. Acad., 1863, p. 18.) 

ASTRODAPSIS, Con. 
A. Whitnbyx. 

PL 18, Pig. 67, 67 a. 
{A. Whiineyij R^mond; Proe. Gal. Acad., 1868, p. 62.) 

A. TUMIDUS. 

PL 18, Fig. 68, 68 a. 
{A. iamidusj Remond ; Proe. CaL Acad., 1868, p. 62.) 

ASTERIADiE. 
ASTERIAS, L. 

A. RfMONBIIy II. 8. 
PL 18, Fig. 69. 

Animal large, robust, five rayed; rays more than twice as long 
as the diameter of the disk, thick on the margin. Upper surface 
coveved by short, clnb-shaped spines, narrow towards the base, 
and bluntly rounded above; on the sides these same spines are 
more closely placed, and on the under surface they are so close 



Digitized by 



Google 



38 PALEONTOLOGY OF CALIFORNIA. 

that they are in eoutact; ambulacrse broad, bearing numerous 
small, very slender spines. 

Fig. 67, a view of an average sized ray, natural size. 

Locality and pomtion : Found abundantly at '< Star Fish Point," on the Pinole 
Ranch, south of the Straits of Carquinez, about five miles from Martiiiez; 
Miocene. 

This species was first discovered by M. R^mond, and is the only fossil star fish 
yet found in California. At the one locality above it is very abundant, but has 
never been found elsewhere. It resembles, in its general appearance. A, ochraoea, 
Brandt, but the rays are more slender, it wants entirely the reticulated disposition 
of the spines; on the upper surface, the spines are larger, of a different form, and 
much more numerous. I have not seen a specimen retaining the disk and a whole 
ray so as to show the exact proportion of the two to each other ; but by a compa- 
rison of a large series, the relative sizes of the parts given above seem to be, at 
least, very nearly correct. 
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Thb Tertiaries of California, although extensively developed, 
and usually highly fossiliferous, are of such a character that the 
included organic remains are rarely well preserved. No i^ocene 
has ever been detected in the State; the Miocene fossils are almost 
invariably in bad condition ; and it is only from the later deposits 
that good specimens have been obtained, unless in a few excep- 
tional cases. 

As a consequence of this state of things, but few new species 
have been found in these formations. Among about three hun- 
dred recognized species, less than a fifth are new. The majority 
of them are referable to living forms, while but a tew can be 
with certainty recognized as having been previously described in 
the reports of Wilkes' Exploring Expedition, or in those of the 
Pacific Kailroad Explorations. The following are all that have 
been collected since the preparation of the manuscript of the 
Palaeontology of California, Vol. 2, Section 1, Part 1. Appended 
is a list of the species recognized during the progress of the 
Geological Survey, with the necessary synonymy. 
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TERTIARY INVERTEBRATE FOSSILS. 

(continued.) 



MURICIDEA, Swains. 
M. (? Phyllonoius) paucivahicata, n. s. 

PI. 14. Fig. 1. 

Shell moderate in size, robust, fusiform, spire nearly as long 
as the aperture; whorls seven, subangulated, sloping above and 
bearing eight or nine large longitudinal ribs which develop into 
prominent nodes on the angle; on the body whorl these ribs dis- 
appear on the middle or towards the anterior part of the shell. 
Aperture subovate above, narrowed anteriorly, canal slightly de- 
flected and often closed by a union of the two lips; labrum 
thickened behind, acute on the margin, coarsely dentate inter- 
nally, and bearing a small compressed tooth a little below the 
middle, inner lip incrusted by a smooth plate; umbilicus subper- 
forate. Surface marked by two or three varices, acute on the 
margins, never prominent, and not infrequently entirely obsolete; 
these varices are usually coincident with the longitudinal ribs; 
crossing them are from five to seven revolving ribs, between 
each pair of which are six to eight smaller rounded ribs with 
acute interspaces, giving the whole shell a closely costate surface; 
in well-preserved specimens the revolving ribs are crossed by 
small sqiiamose plates, the remains of the lines of growth. 

Length 1.8 inch, width 1.05 inch, length of aperture I.l inch. 
Locality : Post-Pliocene ; Santa Barbara, San Pedro, and San Diego. Not known 
in a recent state. 

( 43 ) 
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In this shell there is a combination of characters which allies it to two of the 
genera of the Murieea. The nearly obsolete varices, and their small number, with 
the closed, tubular canal, would place it in Murictdeoy but the tooth on the lip, 
still preserved on the varices, is the character on which Conrad founded OgrtU' 
tioma^ antedated, however, by PhylUmotua of Swainson, who used the numerous 
"Varices as the leading character of his genus. 

TROPHON, Montf. 

T. 6QUAMU LIFER, Cpr. (m lit) n. b. 

" T. satis turritft, pallide rufofuscfi ; anfr. nucl. ? Dorm. iv tabu- 
latis, tumentioribus, suturis ad angulum 80° — 100° acute im- 
pressis; costis rad. vi — vii vix varicosis, angustis, ad angnlum 
posticum iuterdum spinosisy ad basim continuis; liris spiralibus 
primum iii fenestratis dein creberrimis, asperis, squamulatis, in- 
terstitiis angustis, plus minusve incisis, canali longiore, rectiore, 
duabuB trientibus aperturae aequante, vix apertft; apertura ovali, 
labro incrassato, intus circ. v dentati ; labio tevi, crassiore. 

" Long. .9, long. spir. .86, lat. .61, div. 66®. 

" Hab. Living ; Catalina Isd. ; Post-Pliocene, Sta. Barbara. 

*' With the general aspect of T, ienuiaculpiua^ it is at once recognized by the 
difference in sculpture. The fossil (unique) specimen is much finer than the im- 
mature living one sent by Dr. Cooper. In this the varices are not spinous at the 
angle, and the spiral sculpture is stronger. The difference, however, does not 
appear to be specific." 

The above description and notes were sent me by Dr. Carpenter, in a letter, and 
were based on a unique fossil specimeix found by myself at Santa Barbara, and an 
immature recent one from Catalina Island, found by Dr. Cooper. 

NEPTUNEA, Bolt. 

N. ALTISPIRA, n. 8. 
PI. 14, Pig. 2. 

Shbll allied to iV. decemcostaia^ Say, sp., but more slender, and 
with a much higher* spire ; whorls angular, the upper surface 



Digitized by 



Google 



TERTIARY FOSSILS. 45 

sloping concavely upwards to the sutare at a considerably broader 
angle with the side than in Say's species. Surface bearing several 
large revolving ribs, one on the angle of the whorl; on the 
anterior part of the shell these ribs degenerate by becoming less 
elevated, but retain- their width; between the larger ribs, are a 
few very faint revolving' lines; no similar sculpture exists on the 
top of the whorls ; the whole surface is crossed by pretty distinct 
strise of growth. Aperture as in decemcosiaia^ except that it is 
narrower. 

Length, about 2.8 inch ; width, 1.4 inch. 

From the Pliocene of Eagle Prairie, Humboldt County. 

This shell is closely allied to the Eastern decemeasiaia, and another form recently 
brought by Mr. Harford from Alaska, the Middendoffii^ Cooper = liratusy Mart. 
Judge Cooper named his species, after a minute comparison of one specimen with 
130 of the Atlantic decemoosiaia ; subsequently Dr. Carpenter, after a similar in- 
vestigation, pronounced them identical. I have compared several of the Alaska 
shells with a fine suite of Say's species in the Philadelphia Academy's collection, 
and believe I can see a constant difference, though in minute characters only. The 
present fossil, however, is much longer, more slender, with a higher spire and nar- 
rower mouth than any of the recent shells. The number of revolving ribs is per- 
haps about the same as in the living forms, but beyond the first two, they lose their 
elevation, and the interspace is marked by a smaller rib instead of minute lines. 
Unfortunately the anterior portion of my single specimen is broken so as to pre- 
vent as full a comparison of the characters as I could desire. 



N. HUMEROSA, n. 8. 
PI. 14, Pig. 8. 

Shell large, broadly fusiform; spire high; whorls seven or 
eight convex; body whorl with a rounded shoulder, above which 
the shell slopes concavely upwards to the suture, which is small 
and indistinctly marked; no longitudinal ribs, the first two or 
three whorls show faint nodes, and in some, cases the later vo- 
lutions are wrinkled by irregular growth. Entire surface covered 
by numerous small, rounded, revolving ribs, with acute inter- 
spaces, and sometimes exhibiting a tendency to alternation in 
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size. Aperture broad, subovate, acute behind, uarrowiug regu- 
larly in front; canal short, and slightly deflected; outer lip striate 
internally; inner lip rather heavily incrusted. Umbilicus well 
marked but closed. 

Length about 5 inches. A specimen, with all of the body whorl, but having lost 
the spire, measures, from suture to end of canal, 8.5 inch, width of body 2.4 inch, 
length of aperture 2.7 inch. A smaller specimen shows that the total length of the 
shell is about twice the length of the mouth. 

From the Pliocene of San Fernando, near Wiley's, on the San Fernando Pas^, 
Los Angeles County. 

A well characterized species, having no close relatives among the known fossil 
or recent forms of this region. 

AGASOMA, Gabb. N. Om. 

Subfusiform, spire low, body whorl long; canal moderately 
produced and slightly deflected; aperture elongate, labrum simple, 
labium incrusted with a thin smooth plate; suture bordered as in 
Clavella. 

This genus resembles ClaveUa, Swainson, in its general form, and in the border- 
ing of the suture by an elevated portion of the succeeding whorl. It differs, how- 
ever, in the very short spire and in the short and slightly curved canal. It is 
proposed to receive two species from the California Miocene, both of which, unlike 
the typical ClavellctSj are ornamented by revolving ribs and by tubercles. 

A. GRAVIDA, G. 
{Clavdla gravida^ Gabb, Pal. Cal., Vol. 2, p. 4, pi. 1, fig. 6.) 

The figure quoted above, does not exhibit all of the characters of the pillar lip. 
In all the specimens I then had, this part was covered by matrix which I was 
unable to remove. Further specimens show that it is curved, though to a less ex- 
tent than that of A. sinuata figured on the same plate. 

A. SINUATA, G. 

{CUtvtlla sinuata, Gabb, Pal. Cal., Vol. 2, p. 5, pi. 1, fig. 7.) 

A 1 aro shell, only found in the lower portion of the Miocene, associated with 
Miuiiiita densata^ Ostrea T^ton, &c. 
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SURCULA, H. & A. Ad. 

S. Tryoniana, Q\ 

{Plewroloma {Surcula) Tryoniana, G., Pal. Cal., V. 2, p. 6, pi. 1, flg. 9.) 

This very rare shell is known by but two specimens. One is that figured as 
above, from the Post-Pliocene of San Pedro ; the other is a dead and very much 
decayed shell, picked up by me on the beach near San Pedro, but undoubtedly 
recent. 

NASSA, Lam. 

S. G. C-fisiA, H. & A. Adams, 1857. 

Schizopygay Con., 1867. 

In *< Genera of Recent MoUuscai'* H. and A Adams describe a large number 
of subgenera of Nas9a^ among which is the present one. The description reads, 
'* Spire elevated, whorl rugose or cancellated, rounded ; inner lip with the callus 
defined; outer lip thin, simple." This description covers all of the subgeneric 
characters which belong to either Netssa perpinguia^ Hinds, or Buceinum fosaatumf 
Old. The former species was placed by them correctly, under this head ; while 
the latter, a closely allied species, and one which, in some of its varieties, is diffi- 
cult to distinguish from some of the varieties of perpinguia^ is placed by them 
under the subgenus Triiia. To add to the confusion, N. Oooperiij Fbs., is also 
included in THtia, while mendica^ Gld.-, is called a Nioiha, The last two species 
belong, without question, to the same group, and are so nearly related that their 
specific difference has been denied more than once, by excellent authorities. With 
this portion of the question, however, we have nothing to do at present. 

The Adams's have defined clearly all of the important characters of the group 
to which they have given the name; unless we add that, in both the species in 
question, the callus on the inner lip is transversely wrinkled. The same year, in 
Vol. 6, Pacific Railroad Reports, Mr. Conrad described a genus, of which he said, 
« the above genus is probably related to CanceUaria^^* and which he defined as fol- 
lows: <* Bucciniform ; columella concave, plicate; lower part of body volution 
deeply channelled, the channel emarginating the columella.'' 

It will be seen that the description is based principally on the deep depression 
formed by the twisting of the anterior part of the shell, a character of common 
occurrence in a majority of the Nasaaa, aqd visible to a greater or less extent in 
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every species. The most important character, that of the callus, was entirely lost 
sight of from the fact that the specimens were mutilated, and the author was not 
even aware of its existence. His name Sehizopyga will therefore have to be 
dropped, and Coetia adopted in its place. 
For the leading points of synonomy of these two species, see appended list. 

FICUS, Bolt. 

F. PYRIFORMIS, n. 8. 
PI. 14, Pig. 4. 

Shell pyriform, body whorls rounded, slightly flattened on the 
sides, shouldered, the top sloping upward, with nearly a straight 
line to the suture; whorls four to four and a half, spire low, suture 
indistinct. Aperture rather narrow, canal moderate, and slightly 
curved. Surface ornamented by about forty small, distinct revolv- 
ing ribs, with occasional smaller ones interposed, all crossed by 
prominent lines of growth, more closely placed, and not so large 
as the revolving sculpture. 

Length, 2.8 inch (end of canal broken) ; width, 1.2 inch; height of apex from 
posterior angle of aperture, .85 inch. 

From the Miocene, Martinez. Collected by Mr. Mathewson. 

From the recent F, Duasumieri, its nearest ally, this species differs by its slightly 
higher spire and less slender, regular form, narrowing more suddenly in advance. 
From the lines of growth, the canal, which is broken in the present specimen, 
seems to have been shorter than in the living shell. 

F. NODIFERUS, n. S. ^ 
PI. 14, Fig. 6 

Shell subpyriform, short, robust, subangulated, side and top 
of body whorl flattened, upper surface nearly straight, and sloping 
directly upwards to the suture; upper angle of the whorl carry- 
ing a series of about ten flattened nodes, in some cases double; 
below these, about the middle of the whorl, is another series, less 
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prominent, each a little more in advance than the corresponding 
one above, and connected with it by a faint rib, or rather an un- 
dolation of the surface ; spire low, whorls five, apical angle a 
little more acute than the superior slope of the last whorl. Sur- 
face marked by numerous small revolving ribs, with broad, flat 
interspaces, in which are usually one or more additional linear 
ribs, or fine elevated lines, the whole crossed by minute lines of 
growth. Aperture broad, canal short. 

Length (about) 1.9 inch ; width, 1.4 inch ; height of spire from internal angle 
of mouth, .8 inch. 

From the Miocene at Griswold's, between San Juan and New Idria, Monterey 
County; Pliocene, Wiley's, San Fernando Pass, Lob Angeles County. 

A very fttrongly characterized and peculiar species, quite rare. It has never 
yet been found as recent as the Post-Pliocene. The best preserved specimen yet 
obtained, was found by Mr. Frank £. Brown, in the rich fossiliforous Pliocene 
Sandstones of the San Fernando Pass, at the west end of San Gktbriel Mountains. ^^- 



SINUM, Bolt. 1798. 
Sigaretvsj Lam. 1799. 

S. PLANIOOSTUM, U. S. 
PI. 14, Fig. 6. 

Shell oblique, thin, semiglobose; spire small, somewhat ele- 
vated; whorls three and a half to four, rapidly increasing in size; 
suture small but distinct ; body whorl very oblique, ornamented 
by numerous square revolving ribs with flat interspaces of about 
equal size; umbilical margin acutely rounded; umbilicus imperfo- 
rate. The under surface, inside of the margin, not costate, but 
marked by strong lines of growth. Aperture very large, sub- 
elliptical, slightly emarginate by the encroachment of the body 
whorl; outer lip acute, inner lip slightly thickened. 

Length, 1.2 inch; width, 1.8 inch ; greatest diameter of month, 1 inch; lesser 
diameter of mouth, .8 inch. 
PAL. VOL. II.— 8 
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Not rare in the Pliocene of San Fernando ; collected by Messrs. Brown, Peck- 
ham, and others. 

According to the common usage, that of adopting the oldest name since the 
date of Linn. Syst. Nat. 10 £d., the name Sinum of Bolton, will have to be used 
for this genus, baring a year of precedence over Sigaretus. It is unfortunate that 
we are obliged to drop names so familiar as the latter, though, if we do not follow 
some such rigid rule, it is impossible to tell where the diversity of opinions will 
take authors in the choice of generic names. Klein's name of CatinuSf which has 
been used by Adams, Conrud, and others, dates back to 1758, but there are other 
older names, and a growing tendency is developing itself to use the oldest name 
that can be ferreted out, even if the author was not strictly binominal. 

CANCELLARIA, Lam. 

C. GRACILIOR, Cpr. (in lit) n. b. 

"C. t. elongatft, gracili, elegantissimfi; anfr. nucleosis ii, ma- 
joribus, valde declivibus, l«vibu8, apice immerse ; norm, v tu- 
mentibus, superne vix subangulatis, saturis valde impressis; 
costis radiantibas x rotundatis, ad basim obsoletis, interstitiis 
uudatis, majoribus; lirulis spiralibus exiguis, subdidtantibus, 
supra costes et interstitia eleganter transeuntibus, postice ii mi- 
noribus, in medio primum iii, postea vi crebrioribus, circa basim 
attenuatam vi lineis distantibus; aperturfi subquadratfi, antice 
dilatatfi; labro acuto; labio inconspicuo; columello plicis ii mi- 
noribus, declivibus, antice tortft, plicae tertiee simulante, sed vix 
emarginata." 

** Long. .86, long. spir. .21, lat. .16, div. 88°." 

** Hab. Santa Barbara, Post- Pliocene. Of this extremely elegant species, two 
specimens were found by Mr. Gabb, of which one is very perfect. It greatly re- 
sembles C. modesta from Neeah Bay, but is much more slender. The nucleus is 
chrysodermoid, very slanting, with sunken spire.'' 

C. ALTISPIRA, n. 8. 
PI. 14, Fig. 7. 

Shell thick, robust, broadly fusiform; spire high, nearly as 
long as the aperture; whorls six or seven (?, — apex broken), angu- 
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latedy sides flattened, upper surface sloping; suture distinct, im- 
pressed. Surface ornamented by about a dozen small angular 
nodes on the upper angle of the whorl, from which faint longi- 
tudinal ribs descend over the body, becoming obsolete about the 
middle; above similar ribs continue to near the suture; on the 
earlier whorls these ribs are proportionately much larger ; cross- 
ing these are three or four elevated revolving striae above the 
angle, and about twenty below ; these alternate pretty regularly 
in size, eleven or twelve of them being large, the others much 
smaller; lines of growth faint in the middle, more distinct 
towards the two ends of the body volution. Aperture moderate 
in size, broadest in the middle ; outer lip simple ; inner lip rather 
heavily incrusted, bearing two strong, rather distant folds. 

Length, 2.8 inch ; width, 1.2 inch; length of aperture, 1.3 inch; width, .55 inch. 
From the Pliocene of San Fernando Pass. Coll. by Mr. Frank Brown — a single 
specimen. 

TROCHITA, Schum. 

T. INORNATA, n. S. 
PI. 14, Fig. 8, 8a. 

Shell low, irregular, slightly oblique, nearly circular; volu- 
tions about two to two and a half; suture linear, indistinct; surface 
entirely without ornament, bearing only a few lines of growth ; 
margin of internal plate sinuous. 

Diameter, 1.1 inch; height, .6 inch. 

From the Upper Miocene, near Half Moon Bay. 

ACM^A, Esch. 

A. RUDIS, n. 8. 
PL 14, Fig. 9, 9a. 

Shell moderately large, subelliptical, outline slightly undu- 
lated, not distinctly emarginate; apex subcentral, prominent, 
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very slightly produced and pointed to one side in the axis of the 
shorter diameter of the shell. Surface irregularly rugose, the pli- 
cations or undulations showing a tendency to radiation, though 
faintly. 

Longest diameter, 1.6 inch; shortest, 1.8 inch; height, .85 inch. 

A single specimen from the Pliocene of Ban Fernando, near Wiley's. 

Although I have but a single specimen of this shell, and it belonging to a genus in 
which specific characters are usually difficult to define, I feel warranted in naming 
it on account of its marked dissimilarity from all the other known species on the 
coast. It approaches most nearly in size LotHa giganUa^ but the central and more 
elevated apex will at once distinguish it ; from AemoBa patina^ pelta and aeabra, it 
can be known by the more elliptical form, undulated surface, more elevated apex 
and irregular outlines, while from A.peraona and apeetrum, its central apex, thrown 
to one side, instead of in advance, the absence of the strongly marked regular 
radiating ribs, and its larger size, separate it. How far the specific value of all 
the characters given in the description will extend, cannot be definitely ascertained 
except by an examination of more specimens. It is not improbable that the irr^u- 
lar outline and the undulating ribs on the surface may be due to a great extent to 
the form of the surface to which the shell was attached during life. It is well 
known that these shells, like most other forms which attach themselves to one 
spot, often borrow the pattern of the surface on which they grow. This is often 
shown by barnacles, cryptas, and anomias ; the present genus rarely going beyond 
a mere distortion of its normal form, or the assumption of a few abnormal undu- 
lations. When the surface to which the young animal fixes itself is too rough, it 
not unfrequently smooths a spot corresponding in size with the exposed portion of 
the animal. This I have observed in the case of Acmcea peraona and A. spectrum 
at Santa Barbara, where, growing on a coarse-grained metamorphic sandstone, 
almost every shell fits into a little pit, barely more than a line in depth, level at 
the bottom, and corresponding exactly to the form of the shell. 

ZIRPH^A, Leach. 
Z. Gabbii, Tryon. 

PI. 16, Pig. 10. 
{Hrphcca Oabbiiy T., Proc. Phil. Acad., 1866, p. 144, pi. 1, fig. 1.) 

This shell was described by Hr. Tryon from a single dead valve, sent to him by 
me from San Francisco. I obtained it from a miscellaneous collection of shells 
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from Japan, and have no reason to doubt but that the Bpecimen oame from Japan 
with the collection. Mr. Tryon has long held the belief that it was mixed with 
the others by accident, and that it was a California specimen. However that may 
be, I cannot tell; and we have, at present, no means of settling the question. The 
species is found in California in both a recent and fossil state, large valves being 
quite common in the Post-Pliocene of San Pedro ; nevertheless I do not consider 
this any proof that it may not, likewise, be found living in Japan. 

The individual flgured is quite young, and is recent. It was kindly given to me 
by Mr. B. £. C. Stearns of San Francisco. 



SILIQUARIA, Schum. ^ , ,, , 

-?-&. BDENTULA, n. 8. 
PI. 16, Fig. 11. 

Shell moderately large, thin, flattened, elongated sub-elliptical, 
nearly equilateral ; beaks minute, a little posterior to the middle, 
projecting almost insensibly beyond the cardinal line; cardinal 
margin sloping slightly and perfectly straight towards the two 
ends; anterior end eonvexly and very obliquely subtruncate above, 
produced and rounded below; posterior end broadly and regu- 
larly rounded, a little less prominent below than above the middle; 
basal margin nearly straight. Surface nearly smooth in the mid- 
dle, marked by pretty distiilct lines of growth towards the ends, 
especially above. 

Length from beak to base, 1.8 inch ; width, 2.6 inch | beak to anterior end, 1.46 
inch. From the Pliocene of San Fernando. 

On exposing the hinge of this shell, I was unable to get at the characters in a 
perfectly satisfactory manner, owing to its extreme thinness and delicacy. The 
teeth, if they exist, are very small, and seem to be almost entirely obsolete. It is 
possible that further examination will develop some characters of the hinge which 
will remove it entirely from the above genus, but I preferred placing it here pro- 
visionally, where it seems most nearly related, to proposing a new generic name 
on insufficient grounds. ' 
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CLIDOPHORA, Cpr. 

C. PUNCTATA, Con. Sp. 
PI. 16, Pig. 12. 

(Pandora punctata^ Con. Jour. Phil. Acad., 1 S. Vol. 7, p. 228, pi. 17, fig. 1.) 
(Clidcphora punctata, Cpr. Proc. Zool. See, Lond., 1864, p. 698.) 

A shell having all the characters of this species in size, form, &c., except the 
punctations, was found by Mr. Samuel Peckham in the Upper Miocene bituminous 
shale, in the ** Wheeler Caflon," near San Buenaventura. The valves are in con- 
tact, but the inner layer is in part exposed. The closest scrutiny on the outside of 
this layer fails to disclose the pits considered so characteristic of Mr. Conrad's 
species ; nor do they show themselves on the marginal one-quarter of an inch of 
the inner surface which I have succeeded in uncovering. 

HEMIMACTRA, Swains. 

? H. OCCIDBNTALIS, n. 8. 
PI. 16, Fig. 18, 18 a. 

Shell thin, subovate, inequilateral; beaks small, closely ap- 
proximating, placed about two-fifths of the length from the ante- 
rior end, which is broadly excavated above, and prominently, 
though narrowly rounded below; posterior end convexly and 
obliquely sub-truncated; cardinal margin sloping and nearly 
straight ; base broadly and regularly convex ; a moderately dis- 
tinct angle runs from the beaks to the posterior basal margin. 
Surface covered by small but moderately prominent and pretty 
regularly placed lines of growth. 

Length, 2.7 inch; width, 2.2 inch ; diameter, 1.2 inch. 

From the Miocene south of Martinez. Rare. A single specimen in my collec- 
tion, obtained by Mr. Mathewson. 

This sheU resembles none of the WestOoast Mactroids in form. It has not the 
extremely inequilateral and subcircular outline of the Miocene lenticularis, Nob., 
tiox the trigonal shape of all the Standellas. I can only refer it provisionally to 
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Htimtmactra, since, from the nature of the matrix, I have found it impoflsible to 
expose the hinge. 



PSEUDOCARDroM, Gabb. 

By an unfortunate coincidence, Mr. Conrad indicated a genus P»eudoeardiaf of 
the family CardiidcB almost simultaneously with my publication of the above 
name. My genus was published February, 1866» while Mr. Conrad's appeared in 
the Journal of Conchology for April, 1866. It is questionable whether a name 
should stand when it only differs from an older one by the terminal letter, though 
Mr. C. assures me that he sees no reason for changing it. I merely wish to call 
attention to the matter here, in order to guard against confusion, which might pos- 
sibly arise in the future. In this case Mr. Conrad publishes no semblance of a 
diagnosis, merely giving a list of species belonging to the proposed genus. 



VENUS, L. 

V. PERTBNUIS, Gttbb. 

(F. perienuis, G. Pal. Cal., Vol. 2, p. 22, pi. 6, fig. 87. Note.) 
( V. KennerUyiy Rve. 7 G. loc. cit.) 

When first studying this species, I was unacquainted with Reeve's V. Kennerleyi^ 
and had not access to his monograph in Icon. Conch. The short notes by Carpenter 
in the Report of the British Association, were not inapplicable to the shell before 
me, but were not sufficiently explicit to enable me to satisfy myself as to its dif- 
ference from Kennerleyi, On looking at the figure in Icon. Conch. I find that 
there are strong points of difference. V. {Mereenarna) Kennerleyi is an elongate, 
oval, almost quadrate shell, with heavy ribs, pretty regularly placed, and remark- 
ably prominent. It resembles somewhat a Saxidomua in outline, while the present 
species is a sub-triangular shell, the surface undulated and striate, but without ribs, 
properly speaking. It is very probable that pertenuU may prove to be a Chione, 
I have never yet been able to expose the hinge. A large specimen of Mercenaria 
perlaminosa, Con., now before me, resembles so nearly Reeve's figure in both out- 
line and the character of the ribs, that I strongly suspect them of ^eing identical. 
In the present specimen (see pi. 16, fig. 14), the ribs are not more than half as nu- 
merous as in the one figured in Pal. Cal, Vol. 2, fig. 88 ; the shell is more elongate 
in its antero-posterior diameter, and the base is much less rounded. On collecting 
a series of this species at Santa Barbara, where it is not rare, I found Chat the pres- 
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ent form is moch more common than the short rounded one previously figured by 
me. It has a strongly characterized Mereenaria hinge, and is the only species of 
that genus yet known on the Pacific coast, unless Seeve's and Conrad's species 
should prove distinct. 

CARYATIS, Eoem. 
C. Babbabensis, n. a. 

PI. 16, Fig. 16, 15 a. 

Shell rather small, transverse, gibboos, thin, inequilateral; 
beaks subcentral, small, strongly incurved, umbones prominent ; 
outline broadly excavated under the beaks, the anterior end pro- 
duced and narrowly rounded ; posterior end narrow; base.irregu- 
larly rounded, strongly curving upwards anteriorly; posterior 
cardinal margin sloping with a slight, but regular curve. Hinge 
delicate; teeth small. Surface covered by irregular striae of 
growth. Lunule very large, occupying all the space from the 
beaks to the anterior end, and bordered by an impressed line. 

Length, 1.5 inch ; width, 1.1 inch ; height of a single vaWe, .4 inch. 

The only shell on the coast, to which this has the most remote resemblance is the 
young of AnUatUia eaUo9a {Cytherea id. Con.) It can, however, be at once dis- 
tinguished by its longer form, narrower at both ends, its greater convexity, its 
beiug much more deeply excavated under the beaks, and by the surface being 
marked only by lines of growth, instead of concentric ribs. 

A single specimen was found in the Pliocene of Santa Barbara. 

MERETBIX, Lam. 
M. Traseii, Con. sp. 

{Luiraria Traskii, Con., P. R. R. Rep., Vol. 5, p. 824, pi. 8, flg. 28.) 

Tlii^ shell is peculiar to the white or Bituminous Shales of the Upper Miocene. 
It WDS described by Mr. Conrad from casts in this rock. I have been fortunate 
encmgh io see the cast of the hinge of both valves, and find that it is a Venerid^ and 
appcAr^ to belong to the above genus. It is rather rare, but seems to be most 
nbuudant in the immediate vicinity of Monterey. 
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DOSINIA, Scopoli. 
D. Mathewsonii, n. s. 

PI. 16, Fig. 16. 

Shell nearly circniar, excavated nuder the beaks, about the 
size of jD. DunckerUy but of nearly the form of D. ponderosa^ con- 
vex, thin. Beaks small, pointing strongly forward. Surface nearly 
smooth in the middle, marked by lines of growth which become 
strongly developed towards the two ends. Lunule large, lanceo- 
late and slightly impressed. 

Length, 1.9 inch ; width, l.S inch ; height of one yalve, .26 inch. 

From the Miocene of Martinez; and at Griswold'B, on the road from San Juan 
to Kew Idria. 

With the outline of Dosinia ponderosa, and the peculiarity of its surface, this 
shell has about the average size of D, Dunekerii. It is more convex than either, 
much thinner than the first, and wants the rounded anterior prolongation and ra- 
diating lines of the other. The lunule is proportionally longer and more slender 
than either. It seems to be peculiar to the Miocene ; D, ponderosa appearing, of 
full size, and for the first time, in the Pliocene. The other species has not been 
found fossil in California. 

TAPES, Megerle. 
T. Staleyi, Qabb. 

PI. 16, Pig. 17,17 a. 

(Dannia id., G. Pal. Cal., Vol. 2, p. 24.) 
(Tapes id,, G. Pal. Cal., Vol. 2, pi. 7, fig. 42.) 

A single worn specimen, from which this species was originally described, de- 
ceived me as to some of its characters. It has a true Tapes hinge, and the surface 
is crossed by very numerous, minute radiating ribs. It is not unfrequcntly a 
little larger than the specimen figured ; the pallial sinus is very deep, and rather 
narrow. 

The ribs are of the same character as those of T. siraminea, but are at least four 
times as numerous as the most finely costate varieties of that species that I have 
ever seen. 

PAL. VOL. n. — 
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SAXIDOMUS, Con. 

8. GIBBOSUS, n. 8. 
PL 16, Fig. 18, a, 6. 

Shell thin, subquadrate, very inequilateral; beaks anterior, 
nearly terminal ; anterior end excavated above, narrowly rounded 
below; posterior end convexly subtruncated, sometimes a little 
oblique; base broadly rounded; cardinal margin gently sloping 
and slightly convex. Surface marked by small but distinct and 
somewhat irregular lines of growth. Lunule large, bordered by a 
very fine impressed line. Hinge, teeth slender. 

Dimensions of two extreme specimens: 1st. Length, 2.8 inch; width, 1.7 inch; 
diameter of two valves, 1.8 inch ; 2d. Length, 2 inch; width, 1.7 inch; diameter, 
1.2 inch. 

Common in the Pliocene of Eagle Prairie, Humboldt County. 

Besembles in outline S, Nuitallii and S. ffracilia (:ssaraius)j but can be at once, 
distinguished by its smaller size, more gibbous form, smoother surface, and thinner 
shell. 

YOLDIA, Moll. 
Y. NASUTA, Gabb. 

(Voldia nasuia, G. Pal. Cal., Vol. 1, p. 216, pi. 82, fig. 287.) 

This shell, described from a single specimen in the Museum of the Cal. Acad. 
Nat. Sci., has since proven to be undoubtedly Tertiary ; and although the matrix 
is not unlike some of the Miocene Shale, underlying the City of Los Angeles, as 
cut by artesian borings, it seems to me more like the Post-Pliocene deposit near 
Sun Pedro. The specimen is labelled " Los Angeles,'' and Its history is entirely 
unknown. Its lithological characters place it outside of all the known Cretaceous, 
fo that I have little hesitation in making the unqualified statement above. 
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JY. IMPRESS A, Con., sp. 

(Nueula impreswj Con. ; Wilkes's Ezped., p. 726, pi. 18, flg. 7.) 

{Yoldia id.f Meek; Check List, Hiocene.) 

(Y, Choperiij G. ; Proc. Cal. Acad., 1866, p. 189.) 

(Id,, G. ; Pal. Cal., Vol. 2, p. 31, pi. 9, flg. 64.) 

(Id., Cooper and Carpenter ; Enumerations of W. 0. Moll.) 

I described this magnificent species from a single recent valve, and numerous 
fossils in all the deposits down to the Miocene; and in doing so I was supported 
in my opinion of its being a nondescript by no less authorities than Cooper and 
Carpenter, who bad been working for years in the mollusca of California, and by 
Hanley, who had just completed a monograph of the family. More recently, while 
preparing the following table of synonymy, I have been convinced that Conrad's 
impresaa is merely a young of the same species. My reasons are : first, there is 
nothing incompatible in the form ; second, the sculpture of the surface, so far as 
figured in the Wilkes's Exped. Report, is the same as that of Cooperii ; and third, 
I have seen an undoubted specimen of my species from the Miocene of Astoria. 

PECTEN, Brug. 

P. Peckhami, n. 8. 

PI. 16, Pig. 19 a. 

Shell small, thin, subcircular, equivalve, or nearly so, slightly 
inequilateral ; ears nearly equal in size. Upper valve, right ear 
not separated by any distinct line from the remainder of the 
surface ; the corresponding ear of the lower valve has the same 
character; left ear flat, the swell of the shell commencing with 
nearly a right angle with its surface; corresponding ear of lower 
valves produced, separated from the body of the shell by a marked 
groove and a deep, narrow sinus. Surface marked by numerous 
small, irregular, concentric undulations, crossed by obsolete wavy 
radiating lines, which are most distinct on the ears. 

From the bituminous shales of the Upper Miocene, on the Ojai Ranch, Santa 
Barbara County, where numerous specimens were collected.by Mr. 8. F. Peckham. 
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Also found in the Bame formation on the shores of San Pablo Bay, west of Mar- 
tinez, and elsewhere. 

Dimensions of various specimens : Length, .66 inch ; width, .62 inch. 

<« .49 inch ; « .47 inch. 
** .6 inch ; " .67 inch. 

Average depth of valve, .06 to .07 inch. 

This shell belongs to the group (genus?) CktHptomtdea, Agas., characterised by 
a lenticular form, closed all round, edentulous hinge, deep byssal sinus, and the 
minute radiating sculpture. The species is named after Mr. Peckham, in* recogni- 
tion of his valuable services rendered in collecting the fossils found in the vicinity 
of the OJai Ranch, 

P. PsDROANUS, Trask, sp. 

[Pl&ffio9toma Pedroanm, Trask; Proc Gal. Acad., 1866, p. 86, pi. 8, Ag. 1.) 
(P. annulata, Trask ; loc. cit, p. 86, pi. 8, fig. 2.) 
(P. (runeaioy Trask ; loc. cit., p. 86, pi. S, fig. 8.) 

In 1866, Dr. Trask named three species of Ploffioatomaf giving full descriptions 
and well-executed figures as above. His specimens are casts of a number of dis- 
torted PeeterUf perhaps normally a little oblique, but in most cases with the obliquity 
exaggerated by pressure. They belong, without question, to but one species, and 
the first name given will have to be retained. I have carefully studied the speci- 
mens, and have visited the locality from which they were obtained. The deposit 
belongs to the bituminous shale of the Upper Miocene, which underlies the whole 
or the greater part of the Los Angeles plain, crops out on the beach at San Pedro, 
under the Post-Pliocene, and has been reached by artesian borings under the city 
itself. 

The species is about an inch in diameter, ears subequal, shell thin, perhaps nor- 
mally a little oblique, and the shell-substance contains a few concentric undulations 
or ribs, which are retained in the cast. No specimens show any shell preserved ; 
so that, if there was any surface sculpture, it is, as yet, unknown. 

OSTREA, Linn. 
O. Veatchii, Qabb. 

PI. 17, Fig. 21, 21 a. 

(O. Veatchii, Gabb; Pal. Cal., Vol. 2, p. 84, pi. 11, fig. 69.) 

This shell was originally described frcm Cerros Island, whence it was brought 
by Dr. Yeatch. I have since found it, forming whole beds of Post-Pliocene age. 
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near the port of San Bruno and vicinity, north of Loreto, on the east side of the 
Peninsula of Lower California. At thid locality, most of the specimens are six 
inches or more in diameter, very thick, and quite flat, the rihs being much more 
numerous, and somewhat smaller than in the specimens from which my original 
description and figure were taken. 

O. Chrosenns was found associated with it at San Bruno, and I have recently 
received from Prof. Raimondi, of Lima, a shell from the Post-Pliocene of Peru, 
which seems to be identical with the latter species. 

TAMIOSOMA, Conrad. 

T. GREGARIA, Con. 

PI. 18, Fig. 22, a, 6, c, rf. 

{Tamiosoma gregarie^ Con. 5 Proc. Phil. Acad., 1866^ p. 315.) 
{Tamioaoma gregaria^ Con.; P. R. R. Rep., Vol. 6, p. 72, pi. 4, fig. 18.) 
{Balanus EstreUanua, Con. ; P. R. R. Rep., Vol. 7, p. 196, pi. 8, flg. 1 ) 
(RadioliteB gregaria. Con.; Proc Phil. Acad., 1864, p. 214.) 

This problematical fossil was described by Mr. Conrad almost simultaneously in 
the Proceedings of the Philtida. Acad. Nat. Sciences, and in the sixth volume of 
the Pacific Railroad Reports, as follows : ** An elongated tube, apparently entire, 
porous and cellular throughout its substance ; interior filled with numerous regu- 
larly disposed vaulted cells, connected by longitudinal slender tubes, funnel-shaped 
breath; aperture resembling that of Balanus." 

" T. gregaria. Subquadrangular, elongated, longitudinally furrowed and striate, 
and having fine, undulated, transverse lines ; mouth small, oblique ; upper part of 
the tube oblique, deeply indented or Balaniform, and coarsely striated longitudi- 
nally. Length, eight inches.'' He further remarks: '* Growing in clusters, like 
Balanus. No sutures indicating separate valves ; cells very thin plates, convex 
surface downwards." 

Prom the above, it seems either that Mr. Conrad had no opinion as to the rela- 
tions of this shell ; or from his repeated comparisons with Balanus^ that he ap- 
peared to have suspected it of being a Cirrhipede; and he accidentally redescribed 
it as such, in the seventh volume of the P. R. R. Reports. 

In 1864, however, in the course of some " rectifications," he quotes it as a RtP' 
dioliUf without other remarks than that it is characteristic of the Cretaceous of 
California. 

Though since found at a number of localities in the State, it seems to be always 
rare. I had not the good fortune to encounter it, until in the summer of 1866, 
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when I obtained specimens from Estrella, whence Mr. Conrad described his 
^^Balanus Estrellanus,^^ and later, Mr. Gibbes, a surveyor, presented me with a re- 
markably fine example from the hills north of Buena Vista Lake. The original 
specimen, figured in Vol. 6, Pacific R. R. Rep., came from the Santa Margarita 
Ranch, northeast of San Luis Obispo. These localities serve to fix its geological 
age beyond question as belonging in the Bituminous Shale, the best-marked mem- 
ber of our Upper Miocene. This being ascertained, the next point is to determine 
what are its relations. 

To better understand the shell, it may be well to premise by remarking that Mr. 
Conrad mistook the two ends of his specimen, and called the base, the aperture. 
The following description, in the absence of more than one species, will have to 
servo for both generic and specific purposes, since in so exceptional a case it is diffi- 
cult to determine which of the minor characters are of only specific value. 

Shell (? lower valve) elongated, cup-shaped, growing in clusters, cemented 
throughout the entire length wherever in contact; cross-sections irregularly 
rounded or angulated ; lower end of each shell curved outwards, to accommodate 
the increased diameter of its neighbors; walls of the cup composed of (two, or) 
three layers. (I have not been able to determine finally, whether an outer imper- 
vious layer exists, though I think I have detected it in the Kstrella specimens.) 
The mass of the wall is composed of a series of sub-parallel, longitudinal hollow 
tubes, rudely and irregularly divided by minute septa; inner layer entire, homo- 
geneous, and thin. The interior contains a *' body chamber/' or large unoccupied 
space, at its widest end, below which the cavity is filled up by an indefinite number 
of very irregular septa, undulated, and presenting a mammillated surface upwards. 
These septa are produced by lateral prolongations of the inner wall, the <* funnel- 
shaped tubes," mentioned in Mr. Conrad's diagnosis, being the portions last formed 
as the mantle was retracted. Some of these '* tubes " reach to the surface of the 
preceding septum, while many of them are merely little stalactite-like points, and 
it is doubtful whether any of them are perforate. In the specimen from which 
the first description was taken, these chambers and even the tubes of the outer 
walls are all hollow. In the others they are filled with crystalline carbonate of 
lime; and in these latter, the outer, or " body chamber.-," are filled with an indu- 
rated sand. The outer surface is rudely and longitudinally striate ; the strise are 
sometimes crossed by abrupt transverse breaks or subsquamose lines. 

The thickness of the outer wall is a quarter of an inch or less, the tubules com- 
posing it being about .04 inch in diameter ; the inner stratum of the wall is 
about .01 to .02 inch in thickness. 

I have used the term <* lower valve," because I believe this to be a bivalve shell, 
for the reasons given below. The upper valve, if it existed, has never yet been 
detected ; but, if my view is correct, this need not be wondered at, especially since 
fossils are rare in the deposit in which the shell belongs ; and with all the facilities 
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of the Ooological Survey of the State to help me, I was four years before I could 
obtain a single specimen. 

I am convinced that Tamiaaoma is a genus of Hippuritida^ for the following 
reasons : 

1st. The form of the shell, the septate lower portion of its cavity, the longitudi- 
nally tubular walls, and the chamber at the top, for the reception of the animal, 
are characters which are found combined only in this family. 

2d. Its mode of growth is exactly analogous to that of the genera Hippuritea 
and Radiolitea. 

3d. The structure of its walls is identical with that of Radiolitea ; differing only 
in the relative thickness, as compared with the size of the interior cavity. This 
analogy is carried out even to the extent of the prisms or columns, which consti- 
tute the greater bulJc of the walls, and are longitudinal and normally hollow, in- 
stead of being transverse and solid as in Inoeeramua and Pinna. 

4th. The septate arrangement of the lower part of the interior cavity is analo- 
gous to that existing in Radiolitea^ as demonstrated by Woodward in the case of 
J2. Mortoni; the septa in that species differing only in being much less numerous, 
and a little more symmetrical than in our fossil. (See Woodward, Quart. Jour. 
Geol. Soc., Lond., Vol. XI, pi. 6, fig. 2.) 

The only arguments that I can find against my position are : 1st. This shell is 
Tertiary, and the HippuriUdas are all Cretaceous. Although this would be doubt- 
leas the first objection urged, I can only see in it a reason against <l priori argu- 
ments on negative grounds, too common in science. Because the family has never 
heretofore been found outside of the Cretaceous formation, is no reason why its 
vertical range may not be extended by discoveries now or hereafter. 

2d. The thinness of the walls of the shell, as compared with Radiolitea^ which 
I have called its nearest ally. 

8o long as the details of the structure are preserved, this cannot be a valid ob- 
jection. 

8d. No trace has yet been found of ligament insertions, nor of the enormous 
hinge teeth characteristic of the family. But, as yet, no specimen has been found 
showing the entire shell, and the thinness of the walls warrants us, by analogy, in 
predicating a delicate hinge when that portion shall be discovered. 
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SYNOPSIS 



THE INVERTEBRATE FOSSILS 

or TBB 

TERTIABY FORMATIONS OF CALIFOBNIA. 



In the foIlowiDg synopsis I have included all the species of 
Tertiary fossils described from the West Coast, which have been 
encountered during the progress of the Geological Survey, either 
in California or in the adjoining State of Oregon. This is indis- 
pensable, on account of the intimate relations existing between 
the Tertiaries of the two States. 

The species which have been named, but not recognized or 
rediscovered, are appended as a separate list at the end. Of the 
latter, some will doubtless yet be. encountered, though the great 
majority seem to be hopelessly lost. In many cases I have been 
able to discover what was meant by a description in the Pacific 
Railroad Reports, only by going to the typical locality, and by 
that familiarity with the forms, which can only be acquired by 
years of intimate acquaintance and the study of series of speci- 
mens such as amateurs rarely have the good fortune to accu- 
mulate. With the double advantage of all the facilities that a 
government commission could afford, and of half a lifetime of 
acquaintance with the peculiarities of the author's method of 
working, I have failed in many cases to make out what was in- 
tended by the meagre descriptions, and illustrations bad beyond 
precedent, which are found in the Reports of the Pacific Railroad 
explorations. 

(67) 
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From the length of time that has elapsed since the puhlicatioa 
of these Tolnmes, the author of the Tertiary Palaeontology, which 
they contain, has in most cases forgotten his own species, and 
has repeatedly declared his inability to assist me; the originals 
of the descriptions are inaccessible, packed away with the great 
bulk of the government collections in the cellars of the Smith- 
sonian Institution, and I have been obliged to trust almost en- 
tirely to my own acquaintance with the subject, in unravelling 
the tangled skein of the synonymy of the West Coast Tertiaries. 

Under these circumstances, therefore, it will be surprising if I 
have succeeded, in every instance, in correcting the names of the 
species; and, doubtless, differences of opinion will always exist 
in many cases. I have, however, endeavored conscientiously to 
work out the problem before me, and, should my labors provoke 
criticism, my only reply shall be — Go thou and do better. In 
determination of the living forms, I must acknowledge particular 
indebtedness to Dr. J. G. Cooper, of the Survey, and Dr. P. P. 
Carpenter, of Montreal. The latter gentleman has gone over 
nearly all of the recent mollusca collected by the Survey; and 
West Coast conchologists depend to a great extent on his opin- 
ions, based as they are on a most extensive acquaintance with 
the subject. 



Digitized by 



Google 



CRUSTACEA. 

OAHCEB, Linn. C. Bbbwerii, Gabb. 

C. Brewerii, Gabb ; Pal. Gal., Vol. 2, p. 1, pi. 1, fig. 1. 
Pliocene, Santa Barbara. 



MOLLUSCA. 

ATUEIA* Bronn. A. zigzag, Sby. sp. 

A. detae, Con. ; Jour. Conchology, 1865. No. 1. 

NauHluk neMCf Sby. ; Min. Conch., Vol. 1, p. 12, pU 1. -: 

N. angustatua, Con. ; Wilkes's Exped., p. 728, pi. 20, fig. 66. 

Pelagua Vamxemi, Con. ; Joar. Acad. Phila., 2d 8er., Vol. 1, p. 180, pi. 14, 

ftg.6. 
Aharia Vanuxtmi^ Con. ; SmiUuonian Check List, No. 689. 
Miocene, Astoria. 

TBIPTESAt Qaoy and Gaim. T. clavata, Gabb. 

T. davaia, QM>; Pal. Cal., Vol. 2, p. 1, pi. 1, Sg, 2. 

Mioceno, near Grisrwold's, on the road from San Juan to the New Idria mines, 

associated with Dositna Mathewmmii, Area microdoniay Aeila CiutrensiSf and 

Tarious other characteristic species. 

■mUCIDEA, Swains. M. Califobniga, lids. sp. 

Murex Califomicu8j Hds. ; Proc. Zool. Soc., 1863, p. 128. 
MuriaSea id., Cpr. ; Brit Assn. Bep., 1863, p. 668. 
Post-Pliocene, Santa Barbara. Living. 

1£. (Phtllonotus ?) PAUGiYARiGATA, Gabb. 

Murieidea {Phyllonotuaf) paucivarieaia, Gabb; Pal. Cal., Vol. 2, p. 48, pi. 14, 

ilg. 1. 
Post-Pliocene, S. Barbara, S. Pedro, S. Di^o. 

M. Babbabensis, Gabb. 



M. Barbarenria^ Gabb ; Proc Cal. A. N. S 
Post-Pliocene, Santa Barbara. Living. 



(69) 
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PTEBOHOTirS, Swains. P. festiyxjb, Hds. sp. 

MurexfesHvua, HindB ; Proc. Zool. Soc., 1843, p. 127. 
/(i., HdB. ; Voyage of the Sulphur, p. 9, pi. 8, flg. 18, 14. 
Pter<moiuafesHvu8, Gpr. ; Brit Assn. Bep., 1863, p. 668. 
Post-Pliocene, 8. Diego. Living. 

OCIHEBEA, Leach. O. intebfobsa, Cpr. 

Oeimebra inierfasBa^ Cpr. ; Brit. Assn. Bep., 1863, p. 668. 
Post-Pliocene, Santa Barbara. Living. 

O. LURIDA, Midd. sp. 

Tritonium Iwridum^ Midd. ; Mai. Boss., pt. 2, p. 150, pi. 4, fig. 4 and 6. 
Odnebra lurida, Cpr. ; Brit. Assn. Bep., 1863, p. 668. 
^Post-Pliocene, S. Pedro. Living. 

TBOPHOH, MoDtf. T. pondebosum^ Gabb. 

T. ponderosum, Gabb; Pal. Cal., Vol. 2, p. 2, pi. 1, fig. 8. 
Miocene, Griswold's and Walnut Creek, Contra Costa Co. ; Pliocene, Kirker's 
Pass. 

T. BQUAMULIEEB, Cpr. 

Id,, Cpr. •, Pal. CaL, Vol. 2, p. 44. 
Post-Pliocene, Sta. Barbara. Living. 

T. MULTIC0STATU8, Esch. Sp. 

Trophon midtieoatatuSt H. and A. Ad. ; G^n. B. Moll., Vol. 1, p. 77. 
Murex muliieosiaiutj Esch. ; Zool. Atl., p. 11. 
Polyplex ffracUis, Perry ; Conchology, pi. 9, fig. 4. 
Post-Pliocene, Santa Barbara. Living. 

T. Orpbeus, Gld. sp. 

Fuma Orpheus, Gld. ; Proc. Boston Nat. Hist. Soc., 1849, p. 142. 
Id., Gld. ; Wilkes's Exped., p. 234, pi. 16, fig. 285. 
Trophon Orpheus, Cpr.; Brit. Assn. Bep., 1863, p. 663. 
Post-Pliocene, Santa Barbara. Living. 

T. TENUISCULPTU8, Cpr. 

Trophon tmuiuuLpius, Cpr. ; An. & Mag. Nat. Hist., 1866, p. 227. 
Post-Pliocene, Santa Barbara. Living. 
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FVSITS. F. AMBU8TU8, Gld. 

F. ambttiius, Gld. ; Mez. and Cal. ShelU, p. 12, pi. 14, fig. 18. 
Id,, Cpr. ; Proc. Zool. Soc., 1866, p. 208. 
Poet-Pliocene, Santa Barbara, S. Pedro. Living. 

HEFTUHEA, Bolt. N. reoubya, Gabb. 

N. reeurva, Gabb ; Pal. Cal., Vol. 2, p. 8, pi. 1, fig. 4. 

This shell belongs apparently to the more recent members of the Miocene, 
being found near Tomales* Bay, Griswold's, El Toro Rancho,.and at 
Fozin's, in Santa Barbara County. At the latter place the beds overlie 
the bituminous shale, and appear to be almost a connecting link with the 
Pliocene. 

N. TABULATA, Baird, sp. 

Ckry9odcmus iabidaiui, Baird ; Proc. Zool. Soc., 1868, p. 66. 
C^ry9odomu8 iabuUOus, Cpr. ; Brit Assn. Rep., 1863, p. 668. 
C. iabtdatm, Cooper ; Survey Check List. 

Pliocene, Santa Barbara, San Fernando, and at the Twelve-mile House, below 
San Francisco ; Post-Pliocene, Santa Barbara, and San Pedro. Living. 

N. ALTI8PIBA, Gabb. 

Id,, Gabb ; Pal. Cal., Vol. 2, p. 44, pi. 14, fig. 2. 
Pliocene, Eagle Prairie, Humboldt County 



N. HUMSBOSA, G^bb. 

Id,, Gabb; Pal. Cal., Vol. 2, p. 46, pi. 14, fig. 8. 
Pliocene, S. Fernando. 



PEISCOTVSirS, Conrad. 

This genus was merely indicated by Mr. Conrad in the Journal of Conchology , 
to accommodate the following species. No diagnosis has ever been published. 

P. OENioiTLns, Con. 

F^uua genietdus, Con. ; Wilkes's Exped., p. 728, pi. 20, fig. 8. 
PriseofuMs id., Con. ; Jour. Conch., 1865, p. 150. 
Miocene, Astoria. Living. 

NoTX. — Several other species will be found in the list of unrecognized forms 
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KETVLA, n! & A. Ad. M. Esmohdi, Gabb. 

If. Bermmdi, Gabb ; Pal. Gal., Vol. 2, p. 8, pi. 1, fig. & 
Miocene, Tomalet. 



AOASOMA, Gabb. A. qbavida, G^bb. 

Oavella gramday Gabb ; PaL Cal., Vol. 2, p. 4, pi. 1, fig. 6. 
Indtiy Con. ; P. B. B. Bep., Vol. 6, pi. 7, fig. 68. 
Agaaoma gramday Gabb ; mpra^ p. 46. 
Miocenei near Martinez, and at Oooya Creek. 



A. 8INUATA, Grabb. 

CUtoella sinuixta, Gabb ; PaL Cal., Vol. 2, p. 6, pL 1, fig. 7. 
Agtuama gimuUa^ Gabb ; supra, p. 46. 
Miocene, Walnat Creek, Contra Costa County. 



PI8AHIA» Bivona. P. fortis, Cpr. 

Piaaniafortis, Cpr.; An. & Mag. Nat HiaL, 1866, p. 227. 
PosUPliooene, Santa Barbara. 



SUECVLA, H. and A. Ad. 8. CA&pxNTsaiANA, Gabb. 

Pleurotoma (Surcula) Ccarpenieriana, Gabb; Proc. Cal. A. N. 8., 1866^ p. 188 
Id., Gabb ; Pal. Cal., Vol. 2, p. 6, pi. 1, fig. 8. 

Pliocene, S. Fernando, Santa Bosa ; Post-Pliooene, Santa Barbara, San Pedro 
Living. 

S. Tbtoniana, Gabb. 

P. {S.) Tryomana, Gabb ; Pal. Cal., Vol. 2, p. 6, pi. 1, fig. 0. 
Post-Pliocene, S. Pedro. Living. 

DBILLIAy Gray. D. inebmis, Hds. Sp. 

Pleurotoma inenms, Hds. ; Proo. Zool. Soc., 1848, p. 87. 
Id., Hds. ; Voy. Sulphur, p. 16, pi. 6, fig. 8. 
VriiUa mermU, Cpr. ; Brit. Assn. Bep., 1868, p. 657. 
Post-Pliocene, S. Pedro. Living. 
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D. PEBYER8A; Gabb. 

PUurotoma perverMj Oabb; Proc. Gal. A. N. S., 1865, p. 188. 
Id,, Gabb; Pal. CaU, vol. 2, p. 6, pi. 1, fig. 10. 
Pofit-Pliocene, Sta« Barbara, S. Pedro. Living. 

D. VoYi, Gabb. 

D. Voyif (>abb; Pal. Cal., vol. 2, p. 7, pi. 1, fig. 11. 
Pliocene, Humboldt County, at Eagle Prairie and Bear R. 

CLAXH U JiELL A, Cpr. C. Conbadiana, Gabb. 

a Ccmradiana, Gabb ; Pal. Cal., vol. 2, p. 7, pi. 1, fig. 12. 
Post-Pliocene, Santa Barbara. Living. 

XAHOELIA, Leach. M. ya&iegata, Cpr. 

Mangelia variegata, Cpr. ; Brit. Assn. Bep., 1863, p. 668 
Post-Pliocene, Santa Barbara. Living. 

TBITOnTTM, Link. (S. G. Priene, H. and A. Ad.) T.(P.) Ore- 
OoNENSis, Redf. sp. 

Triton Oreffonensia, Redfield; A. N. Y. Lye, vol. 4, p. 166 

Id., GId. ; Wilkes's Exped., p. 241. 

Fusus OrepanensiSj Rvc. ; Icon. Conch., No. 61. 

F. eaneellatua, Rvo. ; Loc cit., No. 62. 

T, {Priene) OregonensU, Cpr. ; Rep. W. C. Moll., Brit. Assn., p. 688. 

Post-Pliocene, Santa Barbara. Living. 



BAHELLA, Lam. ? E. triquetra, Cpr. 

R, iriquetra, Cpr. ; ("teste Nutt. MSS:% P. Zool. Soc., 1866, p. 227. 
Post-Pliocene, San Diego. Living. 



B. Califormca, Hds. 

R, CaUfomiea, Hds. ; Ann. Mag. Nat. Hist, vol. 2, p. 266. 

R. Calif omiea, Hds. ; Voy. Sulphur, p. 12, pi. 2, fig, 4 and 5. 

Pliocene, Kirkcr's Pass ; Post-Pliocene, Santa Barbara, San Pedro. Living. 

PAL. VOL. II.— 11 
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B. Mathewsonii, Gabb. 

jR. Mathew9onii, Qabb ; Pal. Cal., vol. 2, p. 8, pL 2, fig. 18. 
Miocone, near Marti nrz. 



COMIITELLA, Gray. (iS. G. AmpMssOj H. and A. Ad.) 0. (A.) cob- 
BUOATA, Eve. sp. 

Buceinum eorrtigatumf Rye. ; Icon. Conch., pi. 14| fig. 110. 
Trunearia wrrugaia^ Cpr.; Brit. Assn. Rep., 1868, p. 662. 
Cofninella {Amphisaa) eorrugata^ Cpr. ; Brit. Assn. Rep.y 1866. 
Post-Pliocene, San Pedro, Santa Barbara. Living. 



ITASSA, Lam. N. tbgula, Bye. 

Naa9a ieffula, Rve. ; Icon. Conch., Nassa, Na 98, pi. 16. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 



N. MBNDICA, Gld. 

N, mendiea, Gld. ; Proc. Bost. N. H. Soc., 1850, p. 156. 
N, tnendica, Gld. ; Wilkes's Exped., p. 268, pi. 19, fig. 881. 
Post-Pliocene, Santa Barbara, San Pedro. Living 

N. COOPBRII, PbB. 

N. Cboperit, Forbes ; Zool. Proc., Lond., 1860, p. 278, pi. 11, fig. 4. 
Post-Pliocene, Santa Barbara, San Pedro. Living. Erroneously described 
as from the Sandwich Islands. 

K. F088ATA^ Gld. sp. 

Buceinum foaaatum, Gld. ; Proc. B. N. H. Soc., 1850, p. 152. 

Naaaa u2., H. and A. Ad. ; Qen. Recent Mollusca. 

B, eUgans, Rve. ; Proc. ^ool. Soc., 1842. 

Schizopyga Califomica^ Gon. ; P. R. R. Rep., vol. 6, p. 69, pi. 2, fig. 1. 

Miocene, Martinez, Griswold's, Walnut Creek, Fozin's, Maxima Martinea 
Rancho ; Pliocene, San Fernando, near San Francisco, Santa Rosa, and 
Russian R. Valley; Post-Pliocene, Santa Barbara, San Pedro, and San 
Diego. Living. 






/ 
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N. psRPiNGUiSy Hds. 

N, perpinguis^ Hds. ; Yoy. Sulphur, p. 86, pi. 9, fig. 12, 18. 

N. inierHriata, Con. ; P. R. R. Rep., Vol. 6, p. 827, pi. 6, fig. 49. 

Pliocene, San Fernando ; Post- Pliocene, San Pedro, Santa Barbara. LWing. 

F1TRFTTSA, Brug. P. baxicola, Yal. 

P. saxieola, Val. ; Voy. Venui, pi. 8, fig. 4. 
P. ctmaliculaia, Duel. ; An. N. Sc., 1882, p. 104, pi. 1, fig. 1. 
P. ostrina, Gld. ; Otia, p. 225. 

P. lapUlua, Coop. ; (not Linn, sp., Lam.), N. Hiit. Washn. Terr., p. 872. 
P. attmuata, Rve. ; Icon. Conch., pi. 10, fig. 49. 
P. emarffinata^ Desh. ; (not Rve.), Mag. de Zool., 1841, pi. 26. 
Pliocene, Santa Rosa, Kirker's Pass, San Fernando; Post-Pliocene, Santa 
Barbara. Living. 

■OITOCEBAS, Lam. M. LuauBBis, Sby. 

Monoeeras lugubria^ Shy. ; Genera, No. 5, fig. 8. 
Post-Pliocene, Santa Barbara Island. Living. 

M. ENGONATUM, Con, 

Jf. engfmatum, Con. ; Jour. Phil. Acad., 1 Ser., Vol. 7, p. 264, pi. 20, fig. 17. 
M. vniearinatum^ Rve. ; Icon. Conch., sp. 1. 
Post-Pliocene, San Pedro. Living. 

CVMA, Huioph. C. BiPLiCATA; Gabb. 

e. Mp^ieato, Gabb; Pal. Cal., Vol. 2, p. 9, pi. 2, fig. 14. 
Miocene, Martinez. 

OUVELLA, Swains. O. biplioata, Sby. sp. 

OUva hiplieaioj Sby. ; Tank. Cat., App., p. 88. 

(HtveUa biplicaia, Cpr. ; B. A. Rep., 1868, p. 661 ; H. & A. Ad.; Gen., p. 146. 

Post-Pliocene, Santa Barbara, San Pedro, San Diego. Living. 

O. IJedroana, Con. sp. 

Strephona Pedroana, Con. ; P. R. R. Rep., Vol. 6, p. 827, pi. 6, fig. 61. 
(Hivella boeiiea, Cpr.; B. A. Rep., 1868, p. 661. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 
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AITCILLABIA, Lara. A. Fishii, Gabb. 

A. EUhii, Gabb ; Pal. Cal., Vol. 2, p. 9, pi. 2, fig. 16, 
Miocene, Martinez. 

VOLUTILITHES, Swains. "V. indurata," Con.^ 

BoHeUaria induraia, Con.; Wilkes's £xped.» p. 727, pi. 19, fig. 12. 

VoluiUithes id.^ Con.; Jour. Conch., 1865, p. 151. 

Miocene, Oregon, Tomates Bay, Cal. ; Pliocene, Half-Moon Bay. 

This shell is found occasionally, though rarely. I have seen several speci- 
mens, but never in a sufiiciently good condition to determine fully its generic 
relations. That it is not a RosieUaria^ nor in fact one of the StromHdai, is 
sufllciently evident from its form. I have never been able to detect even 
the rudiments of folds on its columella, which fact, together with its non- 
cancel] ate surface, carry it out of the other genus in which Mr. Conrad has 
placed it. It will probably be found, when we obtain better specimens, to 
belong to the /Vmvmb. 



COLUMBELLA, Lam. C. (Alia) Bxghthofeni, Gabb. 

C. (Alia) Riehthofeni, Gabb ; Pal. Cal., Vol. 2, p. 10, pi. 2, fig. 16. 
Pliocene, Russ. R., San Fernando, and San Francisco. 



AMYCLA, H. & A. Ad. A. gaubapata, Gld. sp. 

Columbella gauaapaia^ Gld. ; Proc. Best. N. H. Soc., 1850, p. 170. 

Jrf., Gld. ; Wilkes's Exped., p. 267, pi. 19, fig. 887. 

Amyela id,^ Cpr. ; Brit. Assn. Rep., 1868, p. 662. 

Naaaa Pedroana, Con.; P. R. R. Rep., Vol. 5, p. 827, pi. 6, fig. 48. 

Post-Pliocene, Santa Barbara, San Pedro. Living. 

A. CARINATA, Hds. Sp. 

Columbella carinaia^ Hds. ; Voy. Sulphur, p. 89, pi 10, fig. 15, 16. 
Columbella carinata^ Cpr.; ("perhaps Amyela^*') Br. A. Rep. 1868, p. 662. 
Post-Pliocene, Santa Barbara. Living. 



MAEOINELLA, Lam. M. Jswetti, Cpr. 

M. Jewetti, Cpr. ; P. Zool. Soc., 1856, p. 207. 
Post-Pliocene, San Pedro. Living. 
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FICTJSy Bolt. F. PTBIF0RMI8, Gabb. 

F, piriformis, Gabb ; Pal. Cal., Vol. 2, p. 48, pi. 14, fig. 4. 
Miocene, Martinez. 

F. NODiFEBUs, Gabb. 

F. nodiferus, Gabb ; Pal. Gal., Vol. 2, p. 48, pi. 14, fig. 6. 
Miocene, Griswold^B ; Pliocene, San Fernando. 

VATICA, Brag. N. clausa, Brod. & Sby. 

N. elausa, Brod. & Sby. ; Zool. Beechey's Voy., p. 186, pi. 84, fig. 8 ; and pL 

87, fig. 6. 
Post-Pliocene, Santa Barbara and San Pedro. Living. 

£T7VATIA» Gray. L. Lewisii, Gld., sp. 

Naiiea Lewigiiy Gld. ; Proc. Best. N. Higt Soc., 1847, p. 289. 
N. Uunsii, Gld. ; Wilkes'i Exped., p. 211, pi. 15, fig. 258. 
Natiea HercuUa, Midd. ; Mai. Boss., Part 2, p. 96. 
LuTuUia Lewisii, €pr. ; B. A. Rep., 1868, p. 661. 

Pliocene, Santa Barbara, San Fernando, Kirker's Pass ; Post-Pliocene, Santa 
Barbara, San Pedro, San Nicholas Isd. Living. 

HSTESITA, Blsso. N. saxea, Con. 

Neveriia saxea. Con. ; Jour. Conch., 1865, p. 151. 

Natiea saxea, Con. ; Wilkes's Exped., p. 727, pi. 19, fig. 7. 

Miocene, Oregon. 

N. OALLOSA, Gabb. 

N. eaUosa, Gabb; Pal. Cal., Vol. 2, p. 10, pi. 2, fig. 17, a, b,c. 
Miocene, Walnut Creek 

N. Bboluziana, Desb., sp. 

Natiea Reduziana, Desh.; Mag. de Zool., 1841, MoUusca, pi. 87. 

Neveriia Reelunana, H. & A. Ad. ; Gen. Bee. Moll., Vol. 1, p. 208. 

Naiiea Inexana, Con. ; P. B. B. Bep., Vol. 7, p. 195, pi. 10, fig. 5, 6. 

Natiea Oeoyana, Con. ; P. B. B. Bep., Vol. 5, p. 828, pi. 7, fig. 57. 

Miocene, Santa Inez Mts., Walnut Creek, Pose Creek, Martinez, Death Val- 
ley; Pliocene, Santa Barbara, San Fernando; Post-Pliocene, Santa Bar- 
bara, San Pedro. Living. 
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SnnrM, Bolt. Sigaretusy Lam. S. planicoqtum, Gabb. 

S, planieottumt Gabb. ; Pal. Oal., Vol. 2, p. 49, pi. 14, fig. 6. 
Pliocene, San Fernando. 



SCALAEIAy Lam. 8. subcobonata, Cpr. 

Sealaria subeoronata^ Cpr. ; B. A. Bep., 1868, p. 800. 
Poflt-Pliocene, Santa Barbara. Living. 

S. CBBBRIC08TATA, Cpr. 

Sealaria crebricotiaict^ Cpr. ; Loc, eit, p. 680. 
Poflt-Pliocene, San Pedro. Living. 

S. BSLLA8TRIATA, Cpr. 

Sealaria heUastriata, Cprl ; Loc, eit, p. 660. 
Post-Pliocene, Santa Barbara. Living. 



OPALIAf H. & A. Ad. O. (crenatoider, var.) imsculpta, Cpr. 

Opalia {erenaioid€8f var.) inaadpiaf Cpr. ; An. Mag. Nat HiBt., 1866, p. 277. 
Post-Pliocene, Santa Barbara. 



KTITBELLA, Hds. M. simplex, Cpr. 

Myurella simplex, Cpr. ; B. A. Bep., West Coast Moll., 1868, p. 667. 
Post- Pliocene, Santa Barbara, San Pedro. Living. 



COHITS, Linn. C. Caluornicus, Hds. 

C. Cali/omieuBf Hinds; Voy. Sulphur, p. 7, pi. 1, fig. 8, 4, 6. 
C. ravua, Gld. ; Shells of Mex. and Cul., p. 18, pi. 14, fig. 20. 
C ravuSf Cpr. ; Proc. Zool. Soc., Lond., 1866, p. 206. 

Pliocene, San Fernando ; Post-Pliocene, San Diego, San Pedro, and Santa 
Barbara. Living. 

CTPEJEA, Linn. (S. Gen. Luponia, Gray.) C. (L.) spadiosa. Swains. 

Cyprcea epadieea, Swainson; Phil. Mag., Yol. 61, p. 870; Zool. 111., pi. 182. 
Luponia spadieea. Gray; Cpr. ; B. A. Bep., p. 667. 
Post-Pliocene, Santa Barbara Isd. Living. 
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CAVCELLABIA, Lam. C. (Euglia) tritonidxa, Grabb. 

a (EucUa) tritonideay Oabb ; Pal. Cal., Vol. 2, p. 11, pL 2, fig. 18. 
? Poei-PliooeDe, San Pedro. 

C. YETUSTA^ Gabb. 

a vetugta, Gabb ; Pal. CaL, Vol. 2, p. 12, pi. 2, fig. 19. 
Miocene, Martinez. 

C. ORAOHJOR, Cpr. 

C. graeUior, Cpr. ; Pal. Cal., Vol. 2, p. 50. 
Po6t-Pliocene, Santa Barbara. 

C. ALTI8PIBA, Oabb. 

C. alHspira^ Gabb ; Pal. Cal., Vol. 2, p. 60, pi. 14, fig. 7. 
Pliocene, San Fernando. 



BirniTM, Leacb. B. aspebum, Gabb. 

TurbomUa aaperoj Gabb ; Proc. Phil. Acad., 1861, p. 868. 

BiUium ospertAm, Gabb ; Pal. Cal. (1866), Vol. 2, p. 12, pi. 2, fig. 20. 

B, asperwn^ Cpr. ; A. Mag. N. Hist., 1866, p. 276. 

B. rugabim^ Cpr. ; Brit. Assn. Rep., 1866, p. 589. 

Poet-Pliocene, Santa Barbara, San Diego, San Pedro. LiTing. 

B. ABMILLATUM, Cpr. 

Bittkan camUUUum, Cpr. ; A. Mag. Nat. Hist, 1866, p. 276. 
Post-Pliocene, Santa Barbara. Living. 



CBBUHIDBA, Swains. C. Califobnioa, Hald. 

CerUhium Califomieumj Hald, 1840, Fr. W. Univ. Moll., cover of No. 1. 

Ceriihidea Califamiea, Hald, Ms. 

CeriMum {PotamU) aacratum, Gld. ; 1849, Proc. Boat N. Hist. Soc., Vol. 8, 

p. 118. 
Id., Gld. ; Wilkes's Exped. Rep., p. 114, pi. 10, fig. 116. 
PbiamispuUatuB, Gld. ; P. R. R. Rep., YoL 5, p. 888, pi. 11, fig. 28, 24. 
Ceriihidea aaerata, Cpr. ; 1866, Proc. Zool. Soc., Lend., p. 226. 
Miocene, Santa Monica Mts. ; Post- Pliocene, San Pedro. Living. 
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MELAHIA, Lam. M. Tatlori, Gabb. 

hi, TayU^, Ombb ; Pal. Gal., Vol. 2, p. 18, pi. 2, fig. 21. 
' From a FreBh-water Tertiary Deposit on Snake BiTer, Idaho. 



LITHASIA, Hald. L. antiqua, Gabb. 

L. antiqua, Gabb; Pal. Gal., Vol. 2, p. 18, pi. 2, flg. 22. 
With the preceding. 



LITTOBIITA, Ferr. L. planaxis, Phil. 

L. planaxU, Phil. ; teste Cpr. ; Proc. Zool. Soc., Lond., 1860, p. 226. 

L, patula, Old. ; 1846, Proc. Bost. N. Hist. Soc, p. 62. 

Pliocene, Kirker's Pass ; Post^Fliocene, San Diego, San Nicholas Isd. Living. 

L. B£MONini, Gabb. 

L. Rimcmdn, Gabi>; Pal. Gal., Vol. 2, p. 14, pi. 2, fig. 28. 
Pliocene, Kirker's Pass. 

LACITVA, TartOD. L. solidula, Loven. 

Lacuna solidula, Loven ; teste Gpr. ; Brit. Assn. Rep., 1868, p. 666. 
L. earinaia. Old. ; Proc. Bost. N. H. Soc., 1848, p. 76. 
Litiorina Pedroana, Con. ; P. R. R. Rep., Vol. 6, p. 827, pi. 6, flg. 60. 
Modelia striata, Gabb. j Proc. Phil. Acad., 1861, p. 868. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 

TTJEEITELLA, Lam. T. Cooperii, Cpr. 

71 Cooperii, Cpr. ; Brit. Assn. Rep., 1863, p. 665. 

Pliocene, San Fernando; Post-Pliocene, Santa Barbara, San Pedro. Living. 

T. Jewettii, Cpr. 

Turritella Jefoettii, Cpr. ; A. Mag. N. H., 1866, 276. 
Post-Pliocene, San Diego, Santa Barbara. Living. 

T. HoFFMANNii, Gabb. 

T. Hoffmannii, Gabb; Pal. Gal., Vol. 2, p. 14, pi. 2, fig. 24. 
Miocene, Santa Clara County ; Sespi Canon, Santa Barbara County. 
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T. Inezana, Con. 

T. Inezana, Con. ; P. R. R. Rep., Vol. 7, p. 195, pi. 8, fig. 4. 
Miocene, Santa Inez and Santa Monica Mts. 

T, VARIATA, Con. 

T. varitUa, Con. ; P. R. R. Rep., Vol. 7, p. 196, pi. 8, fig. 6. 
Miocene, Santa Monica Mts. 



CiBCTTM, Fleming. C. Coopbbii, Cpr. 

C. Oooperii, Cpr. ; Brit. Assn. Rep., 1863, p. 655. 
Post-Pliocene, San Diego. Living. 



CBVCIBTrLnM. Schum. C. spinosum, Sby. 

Calyptraa spinosoy Sby ; Oenera of Shells, Sp. 6. 

Omdhulttm spmosuffiy Rve. ; Icon. Conch., Sp. 10. 

CmcibtUum spinosum^ Con. ; P. R. R. Rep., Vol. 5, p 827, pi. 5, fig. 46. 

Post- Pliocene, Santa Barbara. Living. 



TBOCHITA, Sebum. T. gostellata, Con. 

"7 
T, eoatellata. Con. ; P. R. R. Rep., Vol.X p. 196, pi. 7, fig. 8. 

Miocene, Santa Monica and Santa Inez Mts. 

T. FIL08A, Gabb. 

T.JUoaa, Gabb; Pal. Cal., Vol. 2, p. 16, pi. 2, fig. 26. 
Miocene, Walnut Creek. 

T. INORNATA, Gabb. 

T, inomata, Gabb; Pal. Cal., Vol. 2, p. 61, pi. 14, fig. 8, 8 a. 
Miocene, Half- Moon Bay. 



CBYPTA, Humph. C. grandis, Midd. 

a grandia, Midd.; Mai. Ross., pt. 2, p. 101, pi. 11, fig. 8, 9, 10. 
CrepidtUa praerupia. Con. ; Wilkes's £xped., p. 727, pi. 19, fig. 9, 10. 
Crypia praerupia, Con. ; Jour. Conch., 1866, p. 161. 
PAL. TOL. II. — 12 
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Crypia prineeps, Con. ; P. R. R. Rep., Vol.. 5, p. 326, pi. 6, fig. 52. 

Miocene, Walnut Creek, Martinez, Foxin's, Astoria, Tomales, Kirker's Pass, 
and eUewbere ; Pliocene, San Fernando, Santa Barbara, Half-Moon Bay, 
Kirker's Pass, Santa Rosa, Ramian River ; Post-Pliocene, Santa Barbara, 
San Pedro. Living. 

C. LINOULATA, Gld., Sp. 

Orepidula lingtilaia^ Gld. ; Otia, p. 15. 

Orypia lingtdaia, H. & A. Ad. ; Gen. Rec. Moll., VoL 1, p. 869. 

Post- Pliocene, Santa Barbara. Living. 

C. ADUNCA, Sby., sp. 

Orepidula adunca, Sby. ; Tank. Cat., app., p. 7. 
a-ypia adunca, H. & A. Ad. ; Gen. Rec. Moll , Vol. 1, p. 869. 
Pliocene, San Fernando ; Post-Pliocene, San Pedro. Living. 
If iuiuncaj Sby. = roatH/ormis, Gld., as believed bj' Carpenter, then this species 
will probably include roltraiiay Con., from the Oregon Miocene. 

C. NAVICELLOIDES, Nutt., Sp. 

Orepidtda naviceUoidM, Nutt. ; Jay's Cat, 8086, 
Orypia id.^ Cpr. ; Brit. Assn. Rep. 
Post-Pliocene, Santa Barbara. Living. 

C. D0R8ATA, Brod., sp. 

Orepidula rfor«ota, JJrod. ; Zool. Proc., 1834, p. 88. 

Orypia doraaia, U. & A. Ad. ; Gen. Rec. Moll., Vol. 1, p. 869. 

Pliocene, San Fernando. Living. 



HIPPONYX, Defr. H. Grayanus, Mke. 

H. OrayanuB, Mke. ; Proc. Zool. Soc, Lond., 1866, p. 4. 
Post-Pliocene, San Pedro Living. 

PHASIANELLA, Lam. P. compta, Gld. 

p. eompia, Gld. ; P. R. R. Rep., Vol. 6, p. 888, pi. 11, fig. 25, 26. 
P. per/oratay Phil. ; Zeit«ch. f. Mai. 1848, p. 164, (teste Rve.) 
Post-Pliocene, San Pedro, San Diego. Living. 
Carpenter denies the correctness of Reeve's opinion in this case. 
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PACHYPOMA, Gray. P. bianoulata, Gabb. 

P. bumgulata, Gabb; Pal. Cal., Vol. 2, p. 15, pi. 3, fig. 26. 
Miocene, Martinez. 

P. QTBBER08UM, Cbemn , sp. 

Troehu9 gihberomB, Chemn. ; Concb. Cab., Vol. 10, p. 278| vignette 28. 
T. inequalU^ Gmel. ; (not Martyn), p. 8585. 
T, ochraeeus, Phil. ; Zeits. f. Mai., 1846, p. 101. 
Pachypoma gibberosumf Cpr. ; Brit Assn. Rep., 1868, p. 651. 
Poet-Pliocene, San Pedro. Living. 

POIEATILAX, Gray. P. undosub, Wood, sp. 

Trochus undosutf Wood ; Suppl., p. 16, pi. 5, fig. 1. 
T. balasnarum, Val. ; Voy. Venus, pi. 8, fig. 1. 
Pamaulax undosuSj Cpr. ; B. A. Rep., 1868, p. 651. 
Post-Pliocene, San Pedro and San Diego. Living. 



CALLIOSTOMA, Swains. C. annulatum, Mart., Rp. 

Troehus annulatuSy Mart. ; Univ. Concb., Vol. 1, fig. 88. 
Zisyphinus annulaiuSf A. Ad. ; Zool. Proc., 1851, p. 1C4. 
Zi^fpftinua annulaius^ Gray ; DiefiTenbacb'a N. Zealand, p. 237, No. 72. 
CaUioaioma annulaium^ Cpr. ; Brit. Assn. Rep., p. 652. 
Post-Pliocene, San Pedro. Living. * 



C COBTATUM, Mart., sp. 

Trochu9 eostatusj Mart. ; XJniv. Conch., pi. 10, fig. 3. 
Calliostoma costaium, Cpr. ; Brit. Assn. Rep., p. 652. 
Pliocene, San Fernando; Post-Plioceno, San Pedro. Living. 



C. CANALIGULATUM, Mart., sp. 

Tn>chu9 eanaliadatuSf Mart. ; Univ. Conch., Vol. 1, fig. 82. 
Zuffphinns eanalteulaittSy Gray ; Travels in New Zealand, p. 287. 
CalUostoma canalieulaium, Cpr. ; Brit. Assn. Rep., p. 652. 
Post-Pliocene, San Pedro. Living. 
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C. TRICOLOR, Grabb. 

CaUiotiama, tricolor, Gabb; Proc Cal. Acad., 1865, p. 186. 
Id., Gabb ; Pal. Cal., Vol. 2, p. 17, pi. 8, fig. 28. 
Po0t-Pliocene, San Pedro, Santa Barbara. Living. 



PTTCHOSTTLIS, Gabb. P. caffea, Gabb. 

Turcica (P.) caffea, Gabb ; Proc. Cal., A. N. S., 1866, p. 187. 

Jrf., Gabb; Pal. Cal., Vol. 2, p. 16, pi. 3, fig. 27. 

Thaloiia caffea^ Coop. ; Geog. Cat W. C. Moll., 1867, p. 26. 

Compare Th-ochus Adamtianusj Schrenck, 18G7, Reisen im Amur-Lande, Moll., 

p. 858, pi. 16, fig. 5. 
Post-Pliocene, San Pedro. Living. 



CHLOEOSTOMA9 Swains. C. aurkotinctum, Fbs., Bp. 

Troehu$ (ManodotUa) aureoimcium, Fbs. ; Zool. Proc., 1850, p. 271, pi. 11, 

fig. 7. 
ChloroBtoma aureotinetum, Cpr. ; Brit Assn. Rep., 1863, p. 662. 
PoBt-PIiocene, Santa Barbara. Living. 

C. Pfeipferii, Phil., sp. 

Trochus Pfeifferii, Phil.; ZeiU. f. Mai., 1846^ p. 104; Monog. Troch., p. 162, 

pi. 25, fig. 2. 
Trochus marcidxis, GId. ; Mex. and Cal. Shells, p. 8, pi. 14, fig. 11. 
Chlorosioma Pfeifferiiy Cpr. ; & A. Rep., 1863, p. 652. 
Post-Pliocene, Santa Barbara Island. Living. 

C. BRUNNEUM, Phil., Sp. 
Troehus brunneua, Phil. ; Zeits., 1848, p. 189; Monog. Troch., p. 800, pi. 48, 

Chlorosioma hrunneunif Cpr. ; B A. Rep., 1868, p. 652. 
Post-Pliocene, Santa Barbara Island. Living. 

C. FUNEBRALE, A. Ad. 

Chlorosioma funebrale, A. Ad. ; Proc. Zool. Soc., 1854, p. 816. 
Chlorosioma funebraU, Cpr. ; B. A. Rep., 1868, p. 652. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 
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TBOCHISCTrS* Sby. T. Norbisii, Sby. 

Troehiscus Norrisiij Sby. ; Hag. N. Hist., 2 Ser. 

T. convexus, Cpr. ; Brit. Assn. Bep., 1868, p. 652 (juv.)* 

Post- Pliocene, Santa Barbara. Living. 

LEPTOTHTEA, Cpr. L. bacula, Cpr. 

Leptonyx bacuUij Cpr. ; Brit. Assn. Bep., 1868, p. 662. 
Leptoihyra baeula^ Cpr. ; Brit. Assn. Bep., 1866. 
Post-Pliocene, Santa Barbara. Living. 

L. BAN0T7INEA, Cpr. 

LepUmyx uangvMMa^ Cpr. ; Brit. Assn. Bep., 1868, p. 652. 
Leptoihyra sanguinea, Cpr. ; Brit. Assn. Bep., 1866. 
Poet-Pliocene, Santa Barbara. Living. 

■ASOABITA, Leach. M. aoutioobtata, Cpr. 

Margtarita acuHeostaia, Cpr. ; Brit. Assn. Bep., 1868, p. 658. 
Post-Pliocene, San Pedro. Living. 

M. SALMONEA, Cpr. 

If. mUnumea, Cpr. ; Brit. Assn. Bep., 1868, p. 658. 
Post-Pliooene, Santa Barbara. Living. 

HALIOTIS, Linn. H. rufesosns, Sby. 

HeUiotis ru/eseetUf Sby. ; App. to Bligh. Cat., p. 2. 

Id.f Beeve ; Icon. Conch., pi. 2, sp. 6. 

Post-Pliocene, San Pedro and San Nicholas Island. Living. 

LUCAPIHA, Gray. L. cbenulata, Sby., sp. 

FUsurdla cremdaia, Sby. ; Conch. 111., No. 19, flg. 81, 88. 
Zjucapina erenulaia, Cpr. ; Zool. Proc., 1856, p. 228. 
Post-Pliocene, San Pedro. Living. 

OLTPHISy Cpr. 6. aspeba. Each., sp. 

Fissurella aspera^ Esch. ; Zool. Atl., pt. 5, p. 21, pi. 28, flg. 6. 
Olyphis cLspera^ Cpr. ; Zool. Proc., 1856, p. 228. 
Post-Pliocene, San Pedro. Living. 
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FISSVEELLA* Brug. F. yoloano, Eve. 

FiuureUa volcano^ Bve. ; Icon. Conch., pi. 4, ep. 2. 
Post-Pliocene, San Pedro. Living. 



CLTPIDELLA* Swains. C. bimaculata, Dall. 

Clypidella bimaculaia, Dall. ; {Ms8.) in Coop. ; Qeog. Cat W. 0. Moll., No. 470. 
Post-Pliocene, San Pedro. Living. 

C. CALLOMARGIKATA, Cpr. 

C. caUomarginaia^ Cpr. ; Brit. Assn. Bep., 18G6. 
Poet-Pliocene, San Pedro. Living. 



DEVTALIiril, Linn. D. hexagonum, Sby. 

D. hexagonum^ Sby. ; Thes. Conch., Vol. 8, p. 108, fig. 10. 
Post-Pliocene, San Pedro. Living. 



AClCfiA, Esch. A. patina, Esch. 

Acmtza patina^ Esch; Zool. Atl., 1881, p. 19, pL 24, fig. 7-9. 
Post-Pliocene, Santa Barbara. Living. 

A. PERSONA, EscL. 

A. permma^ Esch. ; loc. ciL^ p. 21, pi. 24, fig. 1, 2. 
Post- Pliocene, San Nicholas Island. Living. 

A. 8CABRA, Nutt., Sp. 

LotHa «»6re, Natt. ; Jay*s Cat, No. 2907. 

FQt€lla {I^^tha) aeabrOj Gld. ; Bost N. H. Soc. Proc., 1846, p. 152. 

id, Gld. ; AVilkes's Exped., p. 848, pi. 82, fig. 456. 

Aermc^ f^abra, Cpr. ; Proc. Zool. Soc., 1856, p. 222. 

FoBt- Pliocene, Santa Barbara. Living. 

A. SPECTRUM, Nutt., sp. 

l0itm j^teefriij'ft, Natt ; Jay's Cat, No. 2877. 
FsUUa il^Uia) spectrum, Gld. ; W. C. shells, p. 10. 
Aamfm tp€€tntmy Cpr. ; Brit. Assn. Bep., 1806. 
Ftet*Pliiic«ne, 8an Pedro, San Nicholas Island. Living. 
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A. BUDis, Grabb. 

A, rudis, Gabb ; Pal. Cal., Vol. 2, p. 61, p.. 14, fig. 9, 9 a. 
Pliocene, San Fernando. 

SCVBSIA, M. Edw. S. mitra, Esch., sp. 

Aemcea mitra, Esch. ; Zool. Atlas, 1888, p. 18, pi. 28, fig. 4. 

A, mamillata, Escb. ; loc cit, p. 18. 

A. marmoreti, Esch. ; loc, citf p. 19. 

Patella icur^a, Less. ; Voyage Goquille, p. 421. 

Aemaa wurra, d'Orb. ; Am. Mcr., p. 478. 

Paidla (Aemcea) teurra, Midd. ; Hal. Ross., Pt. 2, p. 84. 

Seurriq mitra^ Gray ; Genera, 1866. 

Lottia pallida^ Gray ; Zool. Beechey's Yoy., p. 147, pi. 89, fig. 1. 

Post-Pliocene, San Pedro. Living. 



HACELLA, Gray. N. inssssa, Hds., sp. 

Patella tTuessa, Hds. ; An. Mag. Nat. Hist, Vol. 10, p. 82. 
NaeeUa insesMf Cpr. ; Brit. Assn. Rep., 1868, p. 660. 
Post-Pliocene, San Pedro. Living. 



CBTFTOCHITOH, Gray. C. Stellbbii., Midd. 

Chiton Stellerii, Midd.; Bull. Acad. S. Pet, Vol. 6, p. 116. 

Chiton (OiyptoehiUm) Sidlerii^ Midd. ; Mai. Ross., pt 1, p. 98, pi. 1, fig. 1, 2. 

C, amiculatua, Sby. ; Conch. 111., Chitons, fig. 80. 

C SitkenaUf Rve. ; Icon. Conch., pi. 10, sp. 66. 

? C. ehlamySf Rve., loc. ci/., sp. 60. 

C. Califomicus^ Prescott ; Am. Jour. Sci., 1864, p. 186. 

Post-Pliocene, San Diego. Living. 

BITLLA, Linn. B. nsbulosa, Gld. 

BuUa nOuloaaj Gld.; in A. Ad.; Thes. Conch., Vol. 2, p. 678, pi. 128, fig. 

79,80. 
Pliocene, San Fernando. Living. 

B. Adamsi, Mke. 

Bulla Adamti, Mke. ; Zeitsch., 1860, p. 162. 
Post-Pliocene, San Pedro. Living. 
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TOBHATIHA, A. Ad. T. guloitella^ Gld., sp. 

Bulla (Akera) culcitella^ Old. ; Mex. & Cal. Shells, p. 14, pi. 14, fig. & 
Tomatina eulcitella^ Cpr.; Proc. Zool. Soc., Lond., 1856, p. 227. 
Post-PlioceDe, Santa Barbara. Living. 

Besides the above Marine Univalves, several Helicea have been found in a 
fossil state, usually in isolated deposits of doubtful age. The following are 
mentioned in my memoranda : 

H. Mormonum^ Pfr. 

Pliocene, with human skull, near Angels* Camp, Calaveras County.* 

H, tudieulata^ Binney. 

Post-Pliocene, Marine deposits of San Pedro. 
• H. HUUbrandiy Newc. 

Near Mariposa. 

H, Tryoni and H. faeta^ Newc. ; curious varieties from the islands off the 
southern coast. The former is thick and, in some cases, subangulated ; the 
latter is much larger than the living forms, and very solid. 



ACEPHALA. 
ZIBPHJEA, Leach. Z. Gabbii, Tryon. 

Z. Qabbii, Tryon ; Proc. Phil. Acad. Nat. Sci., 1866, p. 144, pi. 1, fig. 1. 
Z. Qahbii, Gabb ; Pal. Cal., Vol. 2, p. 62, pi. 16, flg. 10. 
Z. crwpaiaj Cpr., Coop., Auct. {non Linn.). 
Post-Pliocene, San Pedro. Living. 

PEVITELLA, Val. P. penita, Con., sp. 

Pholaspeniia^ Con. ; Jour. A. N. S., 1 Ser., Vol. 7, p. 287, pi. 18, fig. 7. 

Peniiella Conradi, Val.; Voy. Venus, pi. 24, fig. 1. 

Parapholas pmitaf Cpr. ; Zool. Proc, 1856, p. 210. 

Pholadidea penita^ Cpr. ; Brit. Assn. Rep. 

PeniUUa spelcaa, Con. j P. R. R. Rep., Vol. 5, p. 826, pi. 5, fig. 48. 

Peniiella penita, Tryon ; Proc. Phil. A. N. S., 1861, Monog. Pholad., p. 87. 

Post-Pliocene, Santa Barbara. Living. 

BOLES, Linn. S. rosaceus, Cpr. 

Solen ? var. rosaeeua, Cpr. ; Brit. Assn. Rep., W. C. Moll., 1868, p. 688. 
Pliocene, San Fernando, Santa Rosa. Living. 
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8ulhGenu8 HTPOOELLA, Gray. Solena, Browne {Pre^Lin,). 

S. (H.) PROTEXTA, Con., sp. 

Donax proiexta^ Con. ; Wilkes's Sxped., p. 728, pi. 17, fig. 9. 
Solena protexta, Con. ; Jour. Conch., 1865, p. 152. 
PUctosoUn protexta. Con. ; Smithsonian Check List, No. 242. 
Miocene, Astoria. 

SILIOVABIA, Schum. ? S. edentula^ Gabb. 

? S, edentula, Oabb, Pal. Cal., Vol. 2, p. 58, pi. 15, fig. 11. 
Pliocene, San Fernando. 

MACHJBBA, Gld. M. patula, Dixon, sp. 

SoUn jxxtuluSf Dixon ; Toy age Around the World, &c., p. 855, fig. 2. 
Machara patula, Cpr. ; Rep. W. C. Moll., 1863, p. 688. 
SoUn maxima, Wood. ; Gen. Conch., pi. 81, fig. 8. 

SoUeuriua Nuitallii, Con. ; Jour. Phil. A. N. S., 1 S., Vol. 7, p. 282, pi. 17, fig. 9. 
SoUmya vmiricosa, Con. ; Wilkes's Exped., p. 728, pi. 17, fig. 7, 8. 
IcLj Con. ; Jour. Conch., 1865, p. 158. 

Siliqua pahila. Con. ; Jour. Conch., 1867, app., Cut. Solenidse, p. 25. 
SUiqtta Califomiea, Con. j Jour. Conch., 1867, p. 193.* 

Miocene, Astoria, Martinez, Tomales, and Max. Martinez Ranch, Santa Clara 
County ; Pliocene, Santa Rosa. Living. 

SOLECITBTTJS, Elainv. S. bubteres, Con. 

S. aubterea, Con. ; Jour. A. N. S, Phil., 1 Scr., Vol. 7, p. 288, pi. 17, fig. 10. 
Post-Pliocene, Santa Barbara. Living. 

OLTCIMEBIS, Lam. G. generoba, Gld., dp. 

Panopcea ffeneroaa, Gld. ; Proc. Bost. N. H. Soc., 1850, p. 216. 
Id., Gld. ; Wilkes's Exped., Moll., p. 885, pi. 84, fig. 507. 

* Described from a young specimen, differing only in being a little straighter 
than usual on its basal margin. It seems incomprehensible to a Californian con- 
chologist, how Mr. Conrad could have redescribed this familiar form, for which he 
had already made three synonyms, and with the fineseries in the Academy's museum 
for comparison. ** Body Bay," its locality, should read Bodega Bay. ** NuUcdliV^ 
has been persistently reUfned, by Mr. Conrad to the Sandwich Islands. It does 
not occur there, but is one of the commonest of our Californian shells. 
PAL. TOL. II. — 18 
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QlycimerU generoaa, H. & A. Ad. ; Gen. Rec. Holl.| p. 860. 

Mya abrupiay Con. ; Wilkes's Exped. Foss., p. 728, pi. 17, fig. 6. 

Qlycimeria abrupta, Con. ; Jour. Conch., 1866, p. 162. 

O. EstreUanua, Con. ; P. R. R. Rep., Vol. 7, p. 194, pL 7, fig. 6. 

Miocene, Oregon, Martinez, Walnut Creek, near Mount Diablo, Bsuella, 

Foxin's ; Pliocene, San Fernando, Santa Barbara ; Post-Pliocene, Santa 

Barbara. Living. 

CETPTOKTA, Con. C. Californica, Con. 

C. Californica^ Con. ; Proc. Phil. Acad., 1849, p. 121. 

Sphcpnia Calif omica^ Con. ; Jour. A. N. S., 1 Ser., Vol. 7, p. 284, pi. 17, fig. 11. 
Sphxpiia Calif omiea^ Cpr. ; Zool. Proc., 1866, p. 210. 
Cryptomya ovalia^ Con. ; P. R. R Rep., Vol. 6, p. 69, pi. 2, fig. 2. 
Miocene, Griswold's ; Pliocene, San Fernando, Santa Rosa ; Post-Pliocene, 
Santa Barbara. Living. 

MYTILIIIEKIA, Con. M. Nuttallii, Con. 

Myiilimeria NuttaUiif Con. j Jour. A. N. S., 1 Ser., Vol. 7, p. 247. 
Miocene, Tomales ; Post-Pliocene, San Pedro. Living. 

THBACIA9 Leach. T. trapezoides, Con. 

T. trapezoides f Con. ; Wilkes's Exped., p. 728, pi. 17, fig. 6. 
Miocene, Astoria ; Pliocene, Eagle Prairie. 



PANDOBA, Brug. P. scapha, Gabb. 

Pandora scapha, Gabb ; Pal. Cal., Vol. 2, p. 18, pi. 4, fig. 82. 
Miocene, Martinez. 



CLIDOPHOBA* Cpr. C. punctata, Con., sp. 

Pandora punctata, Con. ; Jour. Phil. Acad., 1 S., Vol. 7, p. 288, pi. 17, fig. 1. 
Clidophor a punctata ^ Cpr. ; Proc. Zool. Soc., 1864, p. 698. 
Miocene, near San Buenaventura. Living. 

HEMIMACTBA, Swains. H. lentioularis, Gabb. 

H. lenticularis, Gabb j Pal. Cal., Vol. 2, p. 19, pi. 4, fig. 88. 
Miocene, Martinez. 
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? H. occiDENTALis, Gabb. 

? Hemimaeira oecidenUUia^ Gabb; Pal. Cal., Yol. 1, p. 54, pi. 15, ffg. «8, 13 a. 
Miocene, Martinez. 

SCHIZODESICA, Gray. S. abscissa, Gabb. 

Schizodesma abadsaa, QM> ; Pal. Cal., Yol. 2, p. 20, pi. 4, fig. 84. ' 
Mulinea deniaia. Con. ; par$, P. R. R. Rep., Vol. 6, p. 71. 
Miocene, Martinez, San Pablo, Walnut Creek. 



MTJLnrEA, Gray. M. densata, Con. 

Mulinea densata. Con. ; pars, P. R. R. Rep., Vol. 6, p. 71, pi. 8, Qg, 12. 
Mulinea densata^ Gabb; Pal. Cal., Vol. 2, p. 19, pi. 5, fig. 85. 
Miocene, Santa Barbara, San Pablo, Martinez, Walnut Creek, hills back of 
Oakland. 



SCHIZOTHCEBVS, Con. S. Nuttallt, Con. 

Lutraria (Cryptodon) Nuttallt, Con. ; Jour. A. N. S., Vol. 7, 1 S., p. 235, pi. 

18, fig. 1. 
Schizoihatrus Nuitalli, Con. ; P. R. R. Rep., Vol. 6, p. 824, pi. 4, fig. 88. 
Luirarna maxima^ Midd. ; Mai. Ross., 1849, p. 66, pi. 19, fig. 1, 4. 
Maeira maxima^ Rve. ; Icon. Conch., pi. 1, sp. 4. 
Lutraria capax, Old. ; Proc. Bost. N. H. Soc., 18 0, p. 217. 
Lutraria maxima, Gld. ; Wilkes's Ezped., p. 395, pi. 34, fig. 508. 
Tresus maximus, H. & A. Ad. ; Gen. Rec. Moll. 
Pliocene, Santa Barbara ; Post- Pliocene, Santa Barbara, San Diego, San 

Pedro. Living. 



STAHSELLA, Gray. S. planulata, Con., sp. 

Maetra planidata. Con. ; Jour. Phil. Acad., 1 Ser., Vol. 7, p. 240. 
M. Diegoana, Con. ; P. R. R. Rep., Vol. 6, p. 825, pi. 5, fig. 45. 
Af. albaHa, Con. ; Am. Jour. Sci., 1848, p. 482, fig. 4. 
Standella planulata J Cpr.; Brit. Assn. Rep., 1863, p. 640. 
Miocene, Oregon, Max. Martinez Ranch, Martinez; Pliocene, San Fernando; 
Post-Pliocene, San Diego. Living. 
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S. FALCATA, Gld. 6p. 

MactrafaUaia, Gld. ; Otia, p. 76. 

Standella/aUata, Cpr. ; Brit Assn. Rep., 1868, p. 640. 

Pliocene, Kirker's Pass. Liring. 



PSEUDOCABSnTM, Gabb. P. Gabbii, E^m., sp. 

Cardium Gabhii, R6mond ; Proc.'Cal. Acad., 1868, p. 18. 
Paeudocardium id., Gabb ; Pal. Cal., Vol. 2, p. 21, pi. 6. 
Miocene, Martinez and Cerro Bonito, Monterey County ; Pliocene, Slirker's 
Pass. 



OASI, Sebum. G. (Psammocola) alata, Gabb. 

O. (Psammocola) alata, Gabb ; Pal. Cal., Vol. 2, p. 21, pi. 5, fig. 
Pliocene, Kirker's Pass. 



TELinrA, Linn. T. oonqesta, Con. 

Tellina congeaia, Con. ; P. R. R. Rep., Vol. 5, p. 828, pi. 8, fig. 14, 18-21. 
Miocene, Monterey, San Pablo, San Diego, etc. 

T. BODEGENSIS, Hds. 

TUlina Bodegensia, Hds. ; Voy. Sulphur, p. 67, pi. 21, fig. 2. 

71 emaeerata, Con. ; Wilkes's Exped., p. 725, pi. 18, fig. 4. 

Jd., Con. ; 8m. Check List, No. 206; and Jour. Conch, 1866, p. 152. 

Miocene, Astoria ; Post- Pliocene, San Pedro. Living. 

LVTRICOLA, Blainv. L. alta, Cod., sp. 

Tellina alta, Con. ; Jour. Phil. Acad., Vol. 7, p. 258. 
Lutrieola alta, Cpr. ; Brit. Assn. Rep., p. 689. 
Areopagia medialia. Con. ; P. R. R. Rep., Vol. 7, p. 72, pi. 2, fig. 6. 
Miocene, Monterey ; Pliocene, San Fernando, Santa Barbara ; Post-Pliocene, 
San Pedro. Living. 

L. VIEIDOTINOTA, Cpr. 

Lutrieola viridotineta, Cpr. ; Brit. Assn. Rep., 1866. 
Scrohicularia viridotineta, Cpr. j Proc. Zool. Soc., 1856, p. 160. 
Post-Pliocene, Santa Barbara. Living. 
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AHOlTLirS, Mahlf. A. Gouldii, Hanley. 

Tellina Oouldiiy Uanley ; Thes. Conch., Vol. 1, p. 272, pi. 56, fig. 26. 
' Anffulus Chuldiiy Hanley ; Ma. (Opr.), Brit. Assn. Bep., 1868, p. 689. 
Fost-Pliocene, San Diego. Living. 



KACOKA, Leach. M. beota, Con., sp. 

TeUina aeeta. Con. ; Jour. Phil. Acad., 1 ser., Vol. 7, p. 267. 
Macoma secia, H. & A. Ad. ; Genera, p. 401. 
T^ellina ligameniina^ Desh. ; Guer. Hag., 1848, pi. 8. 
Post-Pliocene, Santa Barbara. Living. 



M. EDULI8, Nutt. sp. 

Maeoma var. edidisy Nutt. ; Cpr. ; Brit. Assn. Bep., 1863, p. 689. 

Pliocene, San Fernando, Santa Barbara ; Post-Pliocene, San Pedro. Living. 

M. TOLDIFORMIS, Cpr. 

Maeoma yoUUformis, Brit. A. Rep., 1868, p. 689. 
Post-Pliocene, Santa Barbara. Living. 

M. NA6UTA, Con., Bp. 

• 

TeUina nasuta^ Con. ; Jour. Phil. Acad., Tol. 7, p. 268. 
7 71 OregonenaiSy Con. ; Am. Jour. Sci., 1848, p. 482, fig. 6. 
T. ierM, Gld. ; Mex. and Cal. Shells, p. 25, pi. 16, fig. 2. 
Macoma tuuwta, Cpr. ; Brit. Assn. Rep., 1868, p. 689. 

Upper Miocene, Fozin's; Pliocene, San Fernando, Santa Rosa; Post-Plio- 
cene, San Pedro. Living. 

/ 

M. INQUINATA, Desh., Bp. 

T$llitia inquinata, Besh. ; Proc. Zool. Soc., 1854, p. 857. 

Macoma inqutnata, Cpr. ; Rep. W. C. Moll., Brit. Assn., 1868, p. 689. 

Post-Pliocene, San Biego. Living. 



M. EXPANSA, Cpr. 

If. cxpafua, Cpr. ; Brit Assn. Rep., 1868, p. 689. 
Post-Pliocene, San Pedro. Living. 
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IL PXDBOANA, Con., Bp. 

Tdlina Pedrwma, Con. ; P. B. B. Bep., YoL 6, p. 828, pi. 8, 1kg. 17. 
PoBi-Pliocene, San Pedro. Living. 

M. iNOONSPicuA, Brod. & Sby., ep. 

Tellina ineonspieua, B. & S. ; Zool. Joor., 1829, p. 868 ; Beech ey's Yoy., p. 153, 

pi. 41, fig. 6. 
JSanffuinolaria Caiifcmiea^ Con. ; Jour. Phil. Acad., Yol. 7, p. 281, pL 17, fig. 11. 
Macoma inamspieuaf Cpr. ; Brit. Assn. Bep., 1863. 
Po8t- Pliocene, Santa Barbara. Living. 

SEKELE, Sebum. S. decisa, Con., sp. 

Amphideama decisa. Con. ; Jour. Phil. Acad., 1 ser., Yol. 7, p. 234, pLTK^fig. HL 
SemeU decisa, Cpr. ; Proo. Zool. Soc., 1856, p. 218. 
Post-Pliocene, San Pedro. Living. 

S. PULCHRA, Sbj., sp. 

Amphideama pulchra, Sby. ; Conch. 111., No. 2, fig. 2. 

SemeU jndchra, Cpr. ; Bep. W. C. Moll., Brit. Assn., 1856, 1868. 

Post-Pliocene, San Pedro. Living. 

CimiHOIA, Sby. C. Calipornica, Con. 

Cuminffia Califomica, Con. ; Jour. Phil. Acad., 1 ser., Yol. 7, p. 284, pi. 17, 

fig. 12. 
Post-Pliocene, Santa Barbara. Living. 

KEECEHARIA, Sebum. M. perlaminosa, Con. 

Af. perlaminoM, Con. ; Proc. Phil. Acad., 1855, p. 267. 
/rf.,'Gabb; Pal. Cal., Yol. 2, p. 22, pi. 5, fig. 38; p. 65, pi. 15, fig. 14. 
Venus Kennerleyif Bve. ; Icon. Conch., Yenus, pi. 12, fig. 41. 
Mereenaria Kennerlei/i, Cpr. ; Bep. on W. C. Moll., 1866. 
Post-Pliocene, Santa Barbara. Living. 

CHIOVE, Megerlo. C. succincta, Yal., sp. 

VenuB sueeincta, Yal. ; Humb. & Bonpl., Obs. sur.^ooL, p. 219, pi. 48, fig. 1. 
Chi<me succincta^ Cpr. ; Bep. W. C. Moll., Brit. Assn., 1863, p. 641. 
Venus Calijornicaj Con.; Jour. Phil. Acad., Vol. 7, p. 251. 
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F. NutiaUii, Con. loe, eit, p. 250, pi. 19, fig. 14. 

V. lameUifera, Con. ; Wilkes's Exped., Geology, p. 724, |)1 17, fig. 12. 

V. lameUifera^ Con. ; Jour. Conch., 1865, p. 152. 

Not V, lameUifera, Con. Jour. Phil. Acad., Vol. 7, p. 251, pi. 19, fig. 19, (= 

Thpes straminea var. ruderata. ) 
V. brevUineata, Con. ; Wilkes's Exped., p. 724, pi. 17, fig. 18. 
pione brevilineaiaj Con. ; Jour. Conch., 1865, p. 152. 
^J^ wy jftatrMjj hum^^ans. St. Louis Acad*^ YoLJ.^ p. 122. 

Miocene, Martinez, Griswold's, Foxin's, San Pablo ; Oregon, Coose Bay, 

Astoria, Eugene City ; Pliocene, San Fernando, Santa Rosa ; Post-Pliocene, 

San Pedro, Santa Barbara, San Biego. Liying. 

C. Mathxwsonii, Gabb. 

a Maihew9onii, Gabb; PaL Cal., Vol. 2, p. 28, pi. 5, fig. 89. 
Miocene, Martinez. 

C. Whitneyi, Gabb. 

a Whitneyi, Gabb ; Pal. Cal., Vol. 2, p. 28, pi. 6, fig. 40. 
Miocene, Martinez. 

C PERTENtiis, Gabb. 

Venua Kennerleyi ? Gabb, not Reeve ; Pal. Cal., VoL 2, p. 22, pi. 5, fig. 87. 
V. pertemiis^ Gabb ; loc. cit, noU, 
Miocene, Martinez. 

C. Oreoona, Con., sp. 

Oyihtrea Ortgona, Con. ; Am. Jour. Sci., 1848, p. 482, fig. 8. 
Dione Oreffona, Con. ; Jour. Conch., 1865, p. 152. 
Miocene, Astoria. 

CABTATISy Eoem. C. Barbarensis, Gabb. 

a BarbarenslBf QM> ; Pal. Cal., Vol. 2, p. 56, pi. 16, fig. 15, 15 a. 
Pliocene, Santa Barbara. 

MEBET&IX, Lam. M. TRAsan, Con. sp. 

Lutraria Traskii, Con.; P. R. R. Rep., Vol. 6, p. 824, pi. 8, fig. 23. 
Meretrix 'Praakil, Gabb ; Pal. Cal., Vol. 2, p. 56. 
Miocene, Monterey County. 
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PSEPHIS, Cpr. P. TANTiLLA, Gld., sp. 

Vmua iantUlw, Gld. ; Shells of Gal. and Hex., p. 88, pi. 16, flg. 10. 
Trigona tantilla, Cpr. ; Proc. Zool. Soc., 1856, p. 201. 
Venus rhyaomia, Gabb; Proc. Phil. Acad., 1861, p. 871. 
Paephia tantiUa, Cpr. ; Rep. W. C. Moll., 1868, p. 640. 
Post-Pliocene, Santa Barbara. Living. 

P. LoRDi, Baird, sp. 

Chione Lordly Baird ; Proc. Zool. Soc., 1868, p. 69. 
Paephia Lordi, Cpr. ; Rep. W. C. Moll., 1868, p. 641. 
Post-Pliocene, Santa Barbara. Living. 



PACHTDESKA, Con. P. grasbatelloides, Con. 

Cyiherea (Trigonella) craaaaielloidea, Con. ; Jour. Phil. Acad., Yol. 7, p. 258, 

pi. 19, flg. 17. 
Triffona er<iaaaieUoidea, Desh. ; Cat. Ven., p. 46. 
Paekydesma crcLaaateUoidea^ Con. ; Proc. Phil. Acad., 1854, p. 121. 
Donax atuliorum^ Mawe; Conch., pi. 9, fig. 7. 
Trigona atuliorunif Gray, Analyst ; and Hanley ; Sp. Shells, p. 106. 
Cyiherea aolidiaaima, Phil. ; Zeits. fur. Mai., 1851, p. 74, No. 100. 
Post-Pliocene, San Diego. Living. 



CALLI8TA, Poll. C. (? Tapes) Voyi, Gabb. 

CcUliata Voyi, Gabb ; Pal. Cal., Vol. 2, p. 24, pi. 6, flg. 41. 
Pliocene, Eagle Prairie, Humboldt County. 



LIOCONCHA, Mbrch. L. Newcombiana, Gabb. 

Lioconcha Newcombianaj Gabb; Proc. Cal. Acad., 1865. 
Post-Pliocene, San Diego. Living. 



AmANTIS, Cpr. A. gallosa, Con., sp. 

Cyiherea calloaoj Con. ; Jour. Acad., Vol. 7, p. 252. 

Venua calloaa, Sby. ; Thes. Conch., Vol. 2, p. 712, pi. 164, flg. 44, 45. 

Dosinia calloaaf Cpr. ; Zool. Proc., 1856, p. 216. 

Amiantia calloaa, Cpr. j Rep. W. C. Moll., Brit. Assn., p. 640. 

Post- Pliocene, Santa Barbara. Living. 
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DOSIHIA, Scopoli. D. Conbadi, Gabb. 

D. Ckmradiy Gftbb ; Pal. Cal., Vol. 2, p. 25, pi. 5, fig. 43. 

D, aUay Con. ; (not Bkr.), Proc. Phil. Acad., 1856, p. 816. 

Not D. alia, Con. ; P. R. R, Rep., Vol. 5, p. 320, pi. 2, fig. 2, (= D. elevata O.) 

D. alia, Con. ; P. R. R. Rep., Vol. 6, p. 71, pi. 8, fig. 18. 

D. alia, Con. ; P. R. R. Rep., Vol. 7, p. 198. 

Miocene, San Emidio, Monterey. 



. D. PONDER08A, Gray, ep. 

Artemii ponderoaa^ Gray; Analyst, 1838, Vol. 8, p. 809. • 
Oytherea gigantea, Sby. ; Phil. Ahbild., pi. 7, fig. 1. 
Domnia ponderoaa, H. & A. Ad. ; Gen. Rec. Moll., Vol. 2, p. 482. 
Post-Pliocene, Kirker's Pass, Santa Barbara. Living. 



D. Mathewsonii, Gabb. 

Doamia MaihewBonii, Gabb ; Pal. Cal., Vol. 2, p. 57, pi. 15, fig. 16. 
Miocene, Martinez, Griswold's. 



TAPESi Megerle. T. btaminea, Con. sp. 

Venua staminea. Con. ; Joar. Phil. Acad., Vol. 7, p. 250, pi. 19, H^. 16. 

Vtnua lamelliferaf Con. ; loe. eit, p. 251, pi. 19, fig. 19, (= var. rtidarata,) 

Not F. lamellifera. Con. ; Wilkes's Exped., p. 724, pL 17, fig. 12, (« Chione 
suceineta,) 

Tapes diversum, Con. ; P. R. R. Rep., Vol. 6, p. 824, pi. 4, fig.. 81. 

T. Uneatum, Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 2, fig. 7. 

Venus rigida, Gld. ; Proc. Bost. N. Hist. Soc., 1850, p. 277. 

Id,, Gld. ; Wilkes's Exped., p. 420, pi. 87, fig. 538. 

Tapes ataminea, Cpr. ; Brit. Assn. Rep., W. C. Moll., 1863, p. 641. 

Miocene, Santa Clara County, Foxin's ; Pliocene, Kirker*s Pass, San Fer- 
nando, Santa Rosa ; Post-Pliocene, Santa Barhara, San Pedro. Living. 



T. TENERRIMA, Cpr. 

Tapes tenerrima, Opr. ; Zool. Proc. 1856, p. 200. 
Pliocene, Santa Barbara. Living. 

PAL. VOL. II. — 14 
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T. Staleyi, Gabb. 

Doainia Sialeyi, Gabb; Pal. Cal., Vol. 2, p. 24, pi. 7, flg. 42. 
Tape$ id,y Grabb; Index to plate, loc, eiL 
Tapes id.f Gabb; Pal. Cal., Vol. 2, p. 57, pi. 16, fig. 17, 17 a. 
Pliocene, Santa Rosa. 

? T. TRUNCATA, Gabb. 

Tapea ? truneata, Gabb ; Pal. Cal., Vol. 2, p. 26, pi. 7, flg. 44. 
Miocene, Griswold's. 

8AXID0MVS, Con. S. gracilis, Gld., sp. 

Tapes gracilis^ Gld. ; P. R. R. Rep., Vol. 5, p. 888, pi. 19, fig. 20. 
Saxidomus araius, Gld. ; 1861, Otia, p. 168. 
Venus maxima, Phil. ; Abbild., Vol. 2, pi. 6, fig. 1. 
ScuBtdomus ffraeUiSf Cpr. ; Brit.. Assn. Rep., 1866. 

Miocene, Santa Cruz, Walnut Creek, Martinez, Santa Inez ; Pliocene, San 
Fernando, Sv^ta Barbara;. Post-Pliocene, Santa Barbara. Living. 

S. NuTTALLi, Con. 

Saxidomus NuUalli^ Con. ; Jour. Phil. Acad., Vol. 7, p. 249, pi. 19, fig. 12. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 

S. GIBB08US, Gabb. 

SaaBidwnuB gihbotus, Gabb; Pal. Cal., Vol. 2, p. 58, pi. 16, flg. 18, a, 6. 
Pliocene, Eagle Prairie, Humboldt County. 

CTBEHA, Lam. C. Californica, Gabb. 

Cyrena Cali/omiea, Gabb ; Pal. Cal., Vol. 2, p. 26, pi. 7, fig. 45. 
Pliocene, Kirker's Pass. 

CARDIiriC, Linn. C. corbis, Marty n, sp. 

' Peeiuneulus corbis. Mart. ; Univ. Conch., pi. 28, fig. 2. 
C. corbis, (Desh. Mss.) Cpr. ^ Brit. Assn. Rep., 1863, pp. 527, 642. 
C, Califomianum, Con. ; Jour. Acad. Phil., Vol. 7, p. 229. pi. 17, fig. 4. 
a-Nuitalli, Con. ; loc. cit, p. 229, pi. 17, fig. 8. 

Pliocene, Twelve-mile House, below San Francisco, San Fernando; Post- 
Pliocene, Santa Barbara, San Pedro, San Francisco. Living. 



Digitized by 



Google 



TERTIARY FOSSILS. 

C. MsEKiANUM, Gabb. 

C. Meekianutn, Gabb ; Pal. Cal., Vol. 2, p. 27, pi. 7, fig. 46. 
Pliocene, Eagle Prairie. 

C. GSNTIFILOSUM, Cpr. 

Cardium eentiJUowm, Cpr. ; Rep. W. 0. Moll., 1868, p. 642. 
Post-Pliocene, San Pedro. Living. 

C. Panamense, Sby. 

Cardium Panamense, Sby. ; Proc. Zool. Soc, 1888, p. 85. 
PoBt-Pliocene, San Pedro. Living. 



Sub-Genus LMYICABJUTTNL, Swains. C. (L.) slatum, Sby. 

Ckurdium elatuiUf Sby., Rve. ; Icon. Conch., pi. 8, fig. 41. 
Id., Val. ; Voy. VenuB, pi. 17, fig. 1. 
lAocardium elaium, Cpr. ; B. Asslt. Rep., 1868, p. 642. 
Pofli-Pliocene, San Diego. Living. 

C. (L.) 8UB8TRIATUM, Con. 

Cardium subsiriatum. Con. ; Jour. Phil. Acad., Vol. 7, p. 228, pi. 17, fig. ' 
Liocardium substriaium^ Cpr. ; Br. Assn. Rep., W. C. Moll., 1868, p. 642. 
Poat-Pliocene, San Pedro. Living. 



COHCHOCELE, Gabb. C. disjuncta, Gabb. 

QmehoceU dUjuncia, Gabb ; Pal. Cal., Vol. 2, p. 28, pi. 7, fig. 48. 

Poet-Pliocene, Dead Man's Island, off San Pedro. 

This is a small detached mass of very recent Tertiary, rich in fossils, all of 
living ppecies, except the present one. I quoted it as '* probably miocene,'' 
in describing the species, but have since obtained more definite information 
by a personal visit to the locality. 

C. BI8E0TA, Cod., sp. 

VeMU8 ItUeeia, Con. ; Wilkes's Ezped., p. 724, pi. 17, fig. 10. 
Cyprina bisecia. Con. ; Jour. Conch., 1865, p. 158. 
M, Con. ; Check List, No. 160. 
Miocene, Astoria. 
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LlTCIHAy Brug. L. bobsalis, Linn., sp. 

L. bifrealU, Linn. ; Syst. Nat., Ed. 12, p. 1418. 

L. acuiUineata^ Con. ; Wilkes's Exped., p. 725, pi. 18, fig. 2. 

(\ftlaa aeutilineatua^ Con. ; Jour. Conch., 1865, p. 158. 

Peciuneulus paiuluSf Con. ; Jour. Conch., 1865, p. 158. 

Not P. paiulua, Con. ; Wilkes's Ezped., p. 726, pi. 18, fig. 8, (= Axintjoa id,) 

Ludna Mrica, Con. ; Proc. Phil. Acad., 1856, p. 814. 

Miocene, Oregon, Fozin's, Martinez, Griswold's, Orestimha Cafion ; Pliocene, 

San Fernando, Santa Rosa ; Poet-Pliocene, Santa Barbara, San Pedro, Dead 

Man's Island, San Diego, etc. Living. 

L. NuTTALLi, Con. 

L, NutiaUi, Con. ; Jour. Phil. Acad., Vol. 7, p. 255, pi. 20, fig. 2. 
Post-Pliocene, San Pedro, Santa Barbara. Living. 

L. Californica, Con. 

L. Califomiea, Con. ; Jour. Phil. Acad , Vol. 7, p. 255, pi. 20, fig. 1. 
Post-Pliocene, San Pedro, Santa Barbara, Living. 

Sub'Oenus HEBE, Gabb. L. (H.) Eighthofsni, Gabb. 

L. {H.) Richihofeni, Gabb ; Pal. Cal., Vol. 2, p. 29, pi. 8, fig. 49 
Pliocene, San Fernando. 



KYSIA, Leach. M. parilis, Con. 

Loripea paril% Con: ; Am. Jour. Sci., 1848, p. 488, fig. 7, 
Myaia parilis f Con.; Jour. Conch., 1865, p. 158. 
Miocene, Oregon. 



CEA88ATELLA, Lam. C. collina, Con. 

Craasaiella coUinOy Con. ; P. R. R. Rep., Vol. 7, p. 198, pi. 6, fig. 1, 2. 

Id., Gabb; Pal. Cal., Vol. 2, p. 29, pi. 8, fig. 60. 

Miocene, Santa Inez Mts., Ojai Ranch, Santa Barbara County. 



CABDITA, Lam. C. VENTBicosAy Gld. 

Cardita ventrieoaa, Gld. ; Proc. Bost N. H. Soo., 1860, p. 276. 
Id,, Gld. ; Wilkes's Ezped., p. 417, pi. 86, fig. 582. 
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C. mOienta, Con. ; Wilkes's Bzped., p. 726, pi. IS, fig. 12. 
Cardium subtenlum^ Con. ; Jour. Conch., 1865, p. 168. 
Cardiia monUicosia, Gabb; Proc. Phil. Acad., 1861, p. 871. 
Cardita occidenialia^ Con. ; Proc. Phil. Acad., 1866, p. 267. 
Cardita oecidentalisy Con.; P. R. R. Rep., Vol. 6, p. 73, pi. 5, fig. 24. 
Venericardia borealU var. ventrieosa^ Opr.; B. A. Rep., W. C. Moll., p. 642. 
Miocene, Astoria, Santa Monica, Foxin's; Pliocene, Santa Barbara, San 
Fernando ; Post-Pliocene, Santa Barbara, San Pedro. Living. 



KTTILTJS, Linn. M. Californianus, Con. 

Myiilus CalifomiatMS, Con.; Joar. Phil. Acad., Vol. 7, p. 242. 
Pliocene, San Fernando ; Posi-'lPliocene, Santa Barbara. Living. 

M. Mathewsonii, Gabb. 

If. MathewaonU, Gabb ; Pal. Cal., Vol. 2, p. 80, pi. 8, fig. 61. 
Miocene, Martinez, Santa Monica, San Luis Obispo. 



■ODIOIAy Lam. M. oapax, Con. 

Modhla eapax, Con. ; Jour. Phil. Acad., 1 Ser., VoL 7, p. 262. 
Post-Pliocene, Santa Barbara. Living. 

M. BSCTA, Con. 

Modiola recta. Con. ; Jour. Phil. Acad., 1 Ser., Vol. 7, p. 245, pi. 19, fig. 1. 
Miocene, Bl Toro Ranch ; Pliocene, Santa Rosa, San Fernando. Living. 



M. FLABILLATA, Gld. 

Modiola flabeUata, Gld. ; Otia, p. 98. 
Pliocene, San Fernando. Living. 

M. MULTIBADIATA, Oabb. 

Modiola mulHradiata^ Gabb ; Pal. Cal., Vol. 2, p. 80, pi. 8, fig. 62. 
Miocene, Martinez, San Bmidio, Walnut Creek. 



BEPTIFESy Beclnz. S. bifuroatus, Bve.^ sp. 

MytHua H/ureaiusj Rve. ; Icon. Conch., pi. 9, fig. 41. 
SepH/er Ufureaius, Cpr. ; Brit. Assn. Rep., 1866. 
Post- Pliocene, San Diego. Living. 
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ABCAy Linn. A. suloicosta, Gabb. 

Area ndcieo9ta, Gabb ; Pal. Oal., Vol. 2, p. 81, pi. 9, fig. 68. 
Pliocene, Santa Rosa. 

A. MICBODONTA, Con. 

Area mierodmta. Con. ; P. R. R. Rep., Vol. 6, p. 828, pi. 8, fig. 29. 

A. eanalia, Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 2, fig. 8. 

A, trilineaia^ Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 2, fig. 9. 

? A. devineia, Con. ; q, ^. Should these prove to be the same, demneta being 

the earliest name given, will have to stand as the name of the species. 
Miocene, Martinez, Griswold's, Santa Barbara, near Buena Vista Lake, El 

Toro and Kajohui Ranches (Oregon ? — 'devineta) ; Pliocene, San Fernando. 



AZIHJEA, Poll. A. PATULA, Con., sp. 

Peetunculus patidua. Con.; Wilkes's Exped., p. 726, pi. 18, fig. 8. 

Not P. patuhuy Con. ; Jour. Conch, 1865, p. 153 (= Lucina borealia), 

Axincea BarbarensiSy Con. ; P. R. R. Rep., Vol. 6, p. if, pi. 8, fig. 11. 

Id., Con. ; P. R. R. Rep., Vol. 7, p. 194, pi. 6, fig. 8. 

Miocene, Astoria, San Pablo, Santa Barbara, Martinez ; Pliocene, Santa Rosa. 

HTJCTILA, Lam. S. Gen. AcilUy H. & A. Ad. N. (A.) Castbensis, 
Hinds, sp.* 

Ntieula Castrensisy Hinds; Proc. Zool. Soc, 1848, p. 98. 
Id., Hds. ; Voy. Sulphur, p. 61, pi. 17, fig. 5. 

N. (Aeila) Caatrensis, H. & A. Ad., Genera. Rec. Moll., Vol. 2, p. 546. 
Nueula divarlcata, Con. ; Wilkes's Exped., p. 725, pi. 18, fig. 6. 
Nucula divarieaia, Con. Am. Jour. Sci., 1848, p. 432, fig. 1. 
Nuada dedsa, Con. ; P. R. R. Rep., Vol. 5, p. 822, pi. 8, fig. 19. 
N. Conradiy Meek ; Smithsonian Check List. 

Miocene, Astoria, Martinez ; Pliocene, San Fernando ; Post- Pliocene, Santa 
Barbara, San Pedro, San Diego. Living. 

* It has been claimed that this is the same as an English crag species, y. Cob- 
boldias. I hardly think it necessary to attempt a serious refutation of the idea. It 
would be contrary to all received notions of geographical distribution, to find here 
an isolated species from an entirely distinct fauna, and out of another ocean. The 
mistake has arisen from the close resemblance that exists between all the species 
of this sub-genus ; a similar confusion having been created by Mr. Conrad between 
the present shell, and an allied form from the cretaceous beds of California. 
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LEDA9 Schnm. L. ojblata, Hds., sp. 

Nuetda aglaia, Hds. ; Proc. Zool. Soc, 1848, p. 99; Voy. Sulph., p. 64, pi. 

18.^g. 18. 
Leda ecelata^ Hanley ; Thes. Conch., Vol. 8, No. 42, fig. 95, 96. 
Pliocene, San Fernando; Post-Pliocene, Santa Barbara, San Pedro. Living. 

L. CUNBATA, Sby. 

Leda. cuniata, Sby. ; Thes. Conch., Vol. 8, p. 128, figs. 92, 98. 
Post-Pliocene, Santa Barbara, San Pedro. Living. 

TOLDIA, Moll. Y. nasuta, Gabb. 

Yoldia nasuia, Gabb; Pal. Cal., Vol. 1, p. 216, pi. 82, fig. 287. 
Tertiary (horison?) << Los Angeles." 

Y. IMFRE8SA, Con., Sp. 

« A>« s>a f Nucula impressa. Con. ; Wilkes's Bzped., p. 726, pi, 18, fig. 7. 
V^ Yoldia impressa, Meek ; Sm. Check List, Miocene. 
/ r. Cooperii, Gabb ; Proc. Cal. Acad., 1865, p. 189. 
r. Coopeni, Gabb; Pal. Cal., Vol. 2, p. 81, pi. 9, fig. 64. 
. Y. Cooperii, Cpr,, Cooper ; Enumerations West Coast Mollusca. 
^* •^ c Miocene, between Martinez and Monte Diablo, Astoria; Pliocene, San Fer- 

nando ; Post-Pliocene, San Pedro. Living. 






FECTEHy Linn. P. Csrbosbnsis, Gabb. 

P. CerrownaU, Gabb; Pal. Cal., Vol. 2, p. 82, pi. 9, fig. 66. 
Post-Pliocene, Cerros Island, off Lower California. 

P. PB0PATULU8, Con. 

P. pnpaiulus, 'Con. ; Wilkes's Exped., p. 726, pi. 1^, fig. 18. tf0 '• X 
Miocene, Oregon ; Griswold's, Tomales Bay. 

P. OATiLLiroBMis, Con. 

p. eatiUiforfnu, Con. ; P. B. B. Bep., Vol. 6, p. 829, pi. 9, fig. 88. 
Miocene, Ocoya Creek. 

P. Pablobnsib, Con. 

P. PdbloenM, Con. ; P. B. B. Bep., Vol. 6, p. 71, pi. 8, fig 14. 
Miocene, San Pablo, Martinez, Max Martinez Banch. 
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P. Peokhami, Gabb. 

P. Peckhami, Gabb ; Pal. Cal., Vol. 2, p. 69, pi. 16, llg. 19. 
Miocene, San Pablo, Monterey County, OJai Ranch. 

P. Pedboanub, Trask, sp. 

Ploffiogtoma Pedroana^ Trask ; Proc. Cal. Acad., Vol. 1, p. 86, pi. 8, llg. 1.* 
PUiff. annulataj Trask ; loe. cU,, p. 86, pi. 8, fig. 2. 
Ploff. truneaia^ Trask ; loc. cit, p. 86, pi. 8, fig. 8. 
Peeien Pedroanua, Gabb; Pal. Cal., Vol. 2, p. 60. 
Miocene, San Pedro. 

P. HA8TATU8, Sby. 

P. hoBtatua, Sby. ; Tbes. Conch., 1847, p. 72, pi. 22, fig. 286. 
P. Kericeusj Gld. ; Proc. Host. N. Hist. Soc., 1860, p. 286. 
/(i.. Old. ; Wilkes's Ezped., p. 457, pi. 42, fig. 670. 
P. aliiplicaiust Con. ; P. R. R. Rep., Vol. 7, p. 191, pi. 8, fig. 2. 
Post-Pliocene, Santa Barbara. Living. 

P. ISLANDICUB, Miill. 

P. leelandieus^ Miill. ; Zool. Dan., p. 248. 

P. Islandicua, Chemn. ; Conch. Cab., Vol. 7, p. 66, fig. 616, 616. 

P. Fabricu, Phil. ; Abbild., p. 8, (101) tab. 1, fig. 6. 

P. Pealiif Con. ; Amer. Marine Conch., p. 12, pi. 2, fig. 8. 

Post-Pliocene, Santa Barbara. Living. 

P. YENTBICOSUS, Sby. 

Peeien ventriconUf Sby. ; Thes. Conch, p. 61, pi. 12, fig. 18, 19, and 26. 
P. iumiduaf Sby. ; Proc. Zool. Soc., 1886, p. 109. 
Post- Pliocene, San Pedro. Living. 



JAHIBA9 Sebum. J. DXNTATA, Sbj.; Bp. 

Peeien deniatua, Sby. ; Thes. Conch., Vol. 1, p. 49, pi. 16, fig. 106, 106. 
Janira deniaia^ Cpr. ; Brit. Assn. Rep., W. C. Moll., 1868, p. 646. 
Vola deniatay H. & A. Ad. ; Gen. R. Moll. 
Peeien exeavaluB, Vnl. ; Voy. Venus, pi. 19, fig. 1. 
Post- Pliocene, Santa Barbara. Living. 
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J. BELLA, Con. 

Janira bella, Con. ; P. R. R. Rep., Vol. 6, p. 71, pi. 8, fig. 16. 
Pliocene, Santa Barbara. 

LIBOPECTES, Con. L. Estbxllanos, Con. 

^ Pallium Estrellanum, Con. ; P. R. R. Rep., Vol. 6, p. 71, pi. 8, fig. 16. 
lAropeeten Estrellamu, Con. ; Proc. Phil. Acad., 1862, p. 291. 
Miocene, Estrella. 

L. CBABSICARDO, Con. 

Pallium erassieardOf Con. ; Proc. Phil. Acad., 1866, p. 818. 
lATopeeten crassieardoy Con. ; Proc. Phil. Acad., 1862, p. 291. 
Sp<mdylu8 Esirellanua, Con. ; P. R. R. Rep., Yol. 7, p. 191, pi. 1, fig. 8. 
Miocene, Estrella ; Pliocene, Kirker's Pass, Santa Barbara, San Buenaren- 
tora, Ojai Ranch. 

L. voLjEVOBBns, Con. 

PalUum Esirellanum, Con. ; P. R. R. Rep., Vol. 7, p. 191, pi. 8, fig. 8, 4. 
Not P. Esirellanum, Con. ; P. R. R. Rep., Vol. 6, p. 71, pi. 8, fig. 16. 
Liropecten voUeformis, Con. ; Proc. Phil. Acad., 1862, p. 291. 
Miocene, Estrella, and Valle}- of Nacismiento River. 

L. Vkatchii, Gabb. 

Pedm Veaichiij Gabb ; Pal. Cal., Vol. 2, p. 32, pi. 10, fig. 66. 
Pliocene, Ojai Ranch ; Post-Pliocene, Cerros Island. 

HmnTES, Defr. H. gigantsub, Gray. 

Einnites ffigameus. Gray ; A. Phil., 1826, p. 108. y^^ 

Hinnita P(/f»/«oni, Con. ; Jour. Phil. Acad., 1834, p.t6a, pi. 14. 
Hinniies crassa. Con. ; P. R. R. Rep., Vol. 7, p. 190, pi. 2, fig. 1, 2. 
Post-Pliocene, Santa Barbara. Living. 

AVOKIA, Linn. A. buboostata, Con. 

Afumia subcosiata^ Con. ; Proc. Phil. Acad., 1866, p. 267. 
Id,, Con. ; P. R. R. Rep., Vol. 6, p. 826, pi. 6, fig. 84. 
Pliocene, Colorado Desert. 
PAL. VOL. n.— 16 
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A. LAMPS, Gray. 

Anomia lampe^ Gray ; Proc. Zool. Soc., 1849, p. 116. 
Post-Pliocene, San Pedro. Living. 



OSTREA, O. BouBO£oi8ii, Bern. 

O^trea Bourgeoisii, R4m. ; Proc. Cal. Acad., 1868, p. 18. 
Id., Gabb ; Pal. CaK, Vol. 2, p. 88, pi. 11, fig. 67. 
Pliocene, Kirker's Paps. 

O. Attwoodii, Gabb. 

Ot^trea Aitu^oodii, Gabb ; Pal. Cal., Vol. 2, p. 88, pi. 10, fig. 88 ; pi. 11, fig. 68 A. 
Miocene or Pliocene, (?) San Lorenso Valley, Monterey County. 

O. Tatloriana, Gabb. 

Oairea Taylorioma, Gabb; Pal. Cal., Vol. 2, p. 84, pi. 12, fig. 60. 
Miocene, Santa Inez Mts., near Santa Barbara. 

O. Vkatchii, Gabb. 

Oatrea Veaichii, Gabb; Pal. Cal., Vol. 2, p. 84, pi. 11, fig. 69. 
Post-Pliocene, Cerros Island, and near Loreto, Lower California. 

O. CERROSEN8I8, Gabb. 

Ostrea CerroaeruU, Gabb ; Pal. Cal., Vol. 2, p. 86, pi. 11, fig. 61. 
Compare O. gaUtu, Val. ; Voy. Venus. 
Post-Pliocene, Cerros Island. 

I bave received from Prof. Bnimondi, of Lima, Peru, an oyster, from the late 
Tertiary deposits of Payta, which leads me to suspect the specific identity of Otr- 
roaenais with the form figured by Valenciennes in the Voyage of the Venus, under 
the name of O. gallus. The only important difference is in size. The Peruvian 
fossil agrees in size with the figure of the recent form ; while my fossil is not more 
than half as large. Should no other characters show themselves, galUi» will have 
to stand as the name of the species. 

O. LURiDA, Cpr. 

O. lurxda^ Cpr. ; Bep. on West Coast Mollusca, 1868, p. 646. 
Post-Pliocene, Benicia. Living. 
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O. VE8PBRTINA, Con. 

Osirta vespertina, Con. ; Jour. Phil. Acad., 2 Ser., Vol. 2, p. 800. 
0. vespertinay Con. ; P. R. R. Rep., Vol. 6, p. 826, pi. 6, fig. 86, 88. 
Pliocene, Colorado Desert, Santa Barbara. 

O. Heebmanni, Cod. 

OHrea Heermanni^ Con. ; Proc. Phil. Acad., 1866, p. 267. 
O. Heermanniy Con. ; P. R. R. Rep., Vol. 6, p. 826. 
Pliocene, Colorado Besert. 

O. Titan, Con. 

Ostrea Tlian, Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 4, fig. 17 ; pi. 6, fig. 17 o. 

Miocene, Kirker's Pass, South of Mount Diablo, Walnut Creek, Estrella, San 
Luis Obispo, Ojai Ranch, Cuyama R. Cafion, Tulare Valley, and through- 
out the Coast Range wherever the Upper Miocene is found. 

lAHIOSOKA, Con. T. greqabia, Con. 

Tamioaoma gregarta^ Con. ; Proc. Phil. Acad., 1866, p. 816. 

Timiioacma gregaria, Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 4, fig. 18. 

Balanus Estrellanus, Con. ; P. R. R. Rep., Vol. 7, p. 196, pi. 8, fig. 1. 

Itadiolites gregariay Con. ; Proc. Phil. Acad., 1864, p. 214. 

Tamio9oma gregarioy Gabb; Pal.Cal., Vol. 2, p. 61, pi. 18, fig. 22, o, b, c, d 

Miocene, Estrella, Santa Marguerita Ranch, Tulare Valley. 



POLTZOA. 
CZLLEFOBA, Fabr., Auct. C. Califobnienbis, G. &. H. 

CelUpora Calif omientit, Oabb & Horn. ; Jour. Phil. Acad., 1862, p. 180, fig. 12. 
Poet-Pliocene, Santa Barbara. Living.* 

* All the Polyzoa in this list are from the Post-Pliocene marl of Santa Barbara. 
Moat of them, if not all, have been found living on the coast, and I have made 
extensive collections of the recent Pacific forms, which, to my great regret, I have 
not been able to study, partly for want of time, and partly because my eyes will 
not permit the use of the microscope. My friend, Dr. S. B. Howell, Secretary of 
the Philadelphia Academy of Natural Sciences, has kindly undertaken the work, 
and I trust that his results will be as useful as the subject is interesting. I have 
retained here the Orbignyan generic names and classification, simply as a matter 
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C. BELLEROPHON, G. & H. 
a beUerophon, G. & H., op. eit., p. 182, fig. 18. 

BEPTESCHAEEILA, d'Orb. K. Heebmamnii, G. & H. 

R, Heermannii, G. & H. ; op.ciL,p, 187, fig. 20. 
R. PLANA, G. k H. 
22. plana, G. & H. ; op. cit, p. 187, fig. 21. 

PHIDOIOPOBA, G. & H. P. labiata, G. k H. 

Phidolopora labiata, G. A H. ; op, ciL, p. 188, fig. 21. 

REPTOPOEIHA, d'Orb. R eustomata, G. k H. 

JL eustomata, G. & H. ; op. cit, p. 144, fig. 26. 

BEPTESCHASELIIHA, d'Orb. R disparilis, G. &. H. 

JL ditparilU, G. & H. ; op. ci^., p. 147, fig. 29. 

? R Hbermannii, G. k H. 
? 22. Heermanmi, G. A H. ; op. cit., p. 147, fig. 30. 

R CORNUTA, G. & H. 
22. comuta, G. & H. ; c^. ctt, p. 147, fig. 81. 

8IPH0HELLA, Uagen. S. multipora, G. k H. 

S. multipora^ G. & H. ; op. cii.y p. 154, fig. 88. 

KEMBRAHIPOKA, Blainv. M. Califorkica, G. k H. 

Jf, Qili/omiea, G. k H. ; cp. ct^, p. 160, fig. 46. 

Of cckfiT^nience ; though I am satisfied that that author's divisions are eminently 
KftticL&L A more extensive acquaintance with the subject, based on a study of 
liriiif as well as foesil forms, has satisfied me of the fallacy of his system, founded 
«& partial characters derived fVom the skeletons alone. 



Digitized by 



Google 



TERTIARY FOSSILS. 109 

M. Babbabenbis, G. & H. 

Af. Barbaremsiaj G. A H. ; op. eit,, p. 160, flg. 47. 

IDKOHEA, Lamz. I. Califobnioa, Con. 

Jdnumea Califomica^ Con. ; Proc. Phil. Acad., 1866, p. 441. 
Id., O. A H. ; op. cU., p. 168, fig. 66. 

SEKITTJBIOEEA, d'Orb. S. tuba, G. & H. 
S. tuba, G. & H. ; op. cU., p. 169, flg. 67. 

EHTALOPHOKA, Lamx. E. punotulata, G. & H. 

E. punctulaia, G. A H. ; op. eii.^ p. 171, fig. 61. 

UCESHOPOEA, Defr. L. Cauvobnica, Con. 

L. Califomicaj Con. ; Proc. Phil. Acad., 1866, p. 441. 
Jd.f G. & H. ; op. ciL, p. 176, flg. 68. 

RADIATA, 

CITPEASTESy Lam. . C. Gabbii, B4in. 

ClifpeaBter OabHi, R4m. ; Proc. Cal. Acad., 1868, p. 68. 

Jrf., Gabb; Pal. Cal., Vol. 2, p. 12, flg. 64, 64 a. 

Miocene, San Pablo, Martinea, Walnat Creek, and vicinity of Mount Diablo. 

ECHIVABACHHIUS, Van Phels. E. Bbbwxbianus, H^m. 

E. BreweriamMf R6m. ; loe. eit., 1868, p. 68. 
Id., Gabb; Pal. Cal., Vol. 2, pi. 12, flg. 66. 
Miocene, Walnat Creek. 



SCTJTELLA, Lam. S. Gibbbii, IMm. 

SeuUUa Qibhtii, Rim. ; loe. eit., p. 18. 

Id.y Gabb; Pal. Cal., Vol. 2, pi. 18, fig. 66. 

Miocene, near Buena Vista Lake. 
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S. 6TBIATULA. 

8. Hriaiula, P. B. R. Rep., Vol. 7, pi. 19, flg. 1. 

PoBi-Pliocene, Santa Barbara, San Pedro, SeTen Hile Beach, near San Fran- 
ciBCo. Living. 

8. INTERLINSATA, StimpSOD. 

SeuUUa inierlinetUa, St. ; P. R. R. Rep., Vol. 6, p. 158, pi. 4, flg. 80. 
Pliocene, Seven Mile Beach, near San FranciBco. 



A8TBODAPSI89 Con. A. ANTI6ELL1, Con. 

A»trodap9is antitelli, Con. ; P. R. R. Rep., Vol. 7, p. 196, pi. 10, flg. 1, : 
Miocene, near Buena VlBta Lake. 

A. Whitneti, B^m. 

AstrodapHs Whiineyit R6m. ; Proc. Cal. Acad., 1868, p. 62. 
Id., Oabb; Pal. Cal., Vol. 2, pi. 18, fig. 67. 
Pliocene, Kirker's Pass. 

A. TUMIDU8, B^in. 

A. iumidua, R6m. ; Proc. Cal. Acad., 1868, p. 62. 
Id., Gabb; Pal. Cal., Vol. 2, pi. 18, flg. 68. 



A8TEBIA8, Linn. A. BfiMONDi, Gabb. 

Asteriaa Rhnondi, Gabb ; Pal. Cal., Vol. 2, p. 87, pi. 18, flg. 69. 
Miocene, Star Fish Point, West of Martines. 
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SPECIES 

irOT YET ENCOUNTERED OR RECOGNIZED. 



CALIIAHAS8A, Leach. C. Obsgonensis^ Dana. 

Oallianaaaa Oregonauia, Dana ; Wilkes's Bzped., p. 722, pi. 17, fig. 
MiocenOi Oregon. 



■TJBEX, Linn. M. vbagilis, Traek. 

Id., Traik ; Proc. Cal. Acad. Nat Sci., 1856, p. 42. 
Poet-Pliocene, Santa Barbara. 



F1TSTJ8, Lam. F. abctatub, Con., sp. 

Colus arciaiu8j Con. ; P. R. R. Rep., Vol. 6, p. 829, pi. 8, fig. 76. 
f\t9us ardatua. Meek ; Smithsonian Check List, No. 749. 

F. Babbarsnsis, Trask. 

Id., Trask ; Proc. Cal., Acad. Nat. Sci., 1866, p. 42. 
Post- Pliocene, Santa Barbara. 

F. B0BU8TUS, Trask. 
/(i, Trask; loc. dL 
Post-Pliocene, Santa Barbara. 

F. BUGOSUSy Trask. 
/<£., Trask; loc, eit 
Post-Pliocene, Santa Barbara. 

BVSTCOH. ? B. Obbgonbnsis, Con., sp. 

Fusus id , Con. ; Amer. Jour. Sci., 1848, p. 488, fig 18. 
Sjfeoiypua id., Con. ; Jour. Conch., 1866, p. 161. 
Busycon ? id., Meek; Sm. Check List, No. 748. 
Miocene, Astoria. 
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FBI8COFITSTJ81 Con. P. coBPULSNTUs, Con. 

Fusus eorpuUntua^ Con. ; Wilkes's Ezped., p. 728, pi. 20, fig. 4. 
Priaeofusus id.^ Con.; Jour. Concb., 1866, p. 160. 
Miocene, Astoria. 

P. DSYiNCTUs^ Con. 

Bticcinum demneium, Con. ; Wilkes's Kxped., p. 728, pi. 20, fig. 2. 
FrUcofusua id.^ Con. ; Jour. Conch., 1866, p. 160. 
Miocene, Astoria. 

P. MEDIALI8, Con. 

Cerkhium mediaU, Con. ; Wilkes's Ezped., p. 728, pi. 20, llg. 1. 
P. mediulU, Con. ; Jour. Conch., 1866, p. 160. 
Miocene, Astoria. 

P. N0DIFERU8, Con. 

Indetj Con. ; Wilkes's Exped., pi. 20, fig. 12. 
P. nodi/erus. Con. ; Jour. Conch., 1866, p. 160. 
. Miocene, Astoria. 

P. Oreoonvnsis, Con. 

Indet., Con. ; Wilkes's Exped., pi. 20, fig. 10, 11. 
P. OregcnentU^ Con. ; Jour. Conch, 1866, p. 160. 
Miocene, Astoria. 



FLEVBOTOKAy Lam. P. tbansmontana, Con. 

P. tronamoniana, Con. ; P. B. R. Bep., Vol. 6, p. 828, pi. 7, fig. 69. 
TurTiaid.i Meek; Smithsonian Check List, No. 698. 
Miocene, Ocoya Creek. 



FVBPTIBA, Brug. P. pztrosa, Con. sp. 

Siramonita peirosa^ Con. ; P. B. B. Bep., Vol. 6, p. 827, pi. 6, fig. 47 
Purpura id,, Meek; Smithsonian Check List, No. 663. 



OALEODEA, Link. G. petrosa, Con. 

O. petroMf Con. ; Smithsonian Eocene Check List, No. 471. 
"Oregon." 
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The above list gives no means of determining where this species was described; 
and I can find no form to which to refer it, unless it be one of the succeeding, 
both of which have been placed under the same specific name. 

CA88IDEA, Swains. C. ? bilirata, Con., sp. 

Semieaanaf biliratu$. Con. ; Sm. Check List (1866), No. 472. 
Dolicpsisid., Con.; Jour. Conch., 1866, p. 150. 

Dolium petratumy Con. ; (para) Wilkes's Ezped., p. 727, pi. 19, fig. 4. 
Miocene, Oregon. 

C. ? PETBOBA, Con., sp. 

SemieamU petrotus^ Con. ; Sm. Check List, No. 474. 

Doliopsis id,, Con. ; Jour. Conch., 1865, p. 150. 

Dolium id., Con. ; Wilkes's Exped. (para), p. 727, pi. 19, fig. 8, 6. 

Miocene, Oregon. 

FIC0PSI8, Con. F. modesta, Con., sp. 

PynUa modesta. Con. ; Am. Jour. Sci., 1848, p. 438, fig. 12. 
S^eotifpus id., Con. ; Jour. Conch., 1866, p. 161. 
Fiau id., Meek ; Sm. Check List, Miocene, No. 687. 
Ficopais id., Con. ; Sm. Check List, Eocene, No. 479. 
Miocene, Oregon. 

FICV8, Bolt. F. OcoTANUS, Con., sp. 

Sjfcotypua Oeoyanua, Con. ; P. R. R. Rep., Vol. 6, p. 829, pi. 7, fig: 72. 
Fieua id.. Mock ; Sm. Check List, Miocene, No. 685. 
Miocene, Ocoya Creek. 



■ATICA, Brag. N. geniculata. Con. 

Id., Con. ; P. R. R. Rep., Vol. 5, p. 828, pi. 7, fig. 67. 
Miocene, Ocoya Creek. 

It is not impossible that this may prove to be identical with Affoaoma ffravida^ 
but the figure in the Pacific Railroad Report is so very uncharacteristic, that I 
have been unable to arrive at a satisfactory opinion on the subject. 
PAL. YOL. II.— 16 
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LVVATIA, Gray. L. Orsqonenbib, Con. 

L. OreffonensiSf Cod. ; Jour. Concb., 1866, p. 151. 

Sigarcius $copulo9US, Con. ; {par9) "Wilkes's Kzped., pi. 19, fig. 6, 5, c 

Miocene, Oregon. 

SIH1TK, Bolt. S. 8COPUL08UM, Con., sp. 

Sigaretua Beoputosus, Con. ; Wilkes's Ezped., p. 727, pi. 19, fig. 6 (excloB. 6, e). 
Caiintta scopuloatiSf Con. ; Jour. Conch., 1866^ p. 151. 
Catinus aeopulomSt Con. ; Sm. Check List, No. 469. 
Catinua acopuloaus. Con. ; (in Meek), Miocene Check List. ^ 
Mr. Meek calls this eliell Catinuaj by request of Mr. Conrad, but under pro- 
test, and quotes Sinum as the more correct name. 
Miocene, Oregon. 

TVBBOHIILAf Rieso. T. papilloba, Trask, sp. 

Chemtiitzia popilloaaf Trask; Proc. Cal. Acad., 1855, p. 41. 
Turbonilla papilloaa, Meek ; Sm. Check List, No. 692. 
Post-Pliocene, Hanta Barbara. 

CAHCELLABIA, Lam. C. ? Orsoonenbis, Con. 

7 C. Oregonenaia^ Con. ; Jour. Conch., 1865, p. 151. 

Indet, Con. ; Wilkes's Ezped., pi. 20, fig. 8. ^ 

Miocene, Astoria. 

CEBITHI0FSI8, Fbs. & Hanley. ? C. Orsoonenbib, Con. 

Ceriihiopaia f Oregonenaia^ Con. ; Jour. Conch., 1865, p. 151. 
Jndet., Con.; Wilkes's Ezped, pi. 20, figs. 18, 14. 
Miocene, Astoria. 

TVBBITEIIA, Lam. T. Ocotana, Con. 

r. Ocoyana, Con. ; P. R. R. Kep., Vol. 6, p. 829, pi. 8, fig. 72. 
Miocene, Ocoya Creek. 

■ESALIA, Gray. M. arenicola, Con. 

M. arenicola y Con. ; Sm. Check List, Eocene, No. 826. 

I know nothing of this shell, ezcept that I find it quoted as above and referred 
to '•Oregon." 
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TBOCHITA, Schum. T. Diegoana, Con. 

T, DUgoaTM^ Con. ; P. R. R. Rep., Vol. 6, p. 827, pi. 6, flg. 42. 
Miocene, San Diego. 

CKTFTA, Humph. C. bostralis, Con. 

C. rastrtdiSf Con. ; Jour. Conch., 1865, p. 151. 

Indet , Con.'; Wilkes's Exped., 1850, pi. 19, flg. 11. 

Probably the same as C. rostriformUj Gld. ; Proc. Boat. N. Hist. Soc, 1846, 

p. 160, and C, rostriformia, Gld. ; Wilkes's Ezped., Mollu8ca,p. 876, pi. 82, 

flg. 482. 
Miocene, Astoria. 

YAVIKOKO, Qaoy k Gaim. ? V. Dibgoana, Con., sp. 

Narica Diegoana, Con. ; P. R. R. Rep., Vol. 5, p. 826, pi. 6, fig. 89. 
Vanikoro Diegoana, Meek ; Cbeck List, Miocene, No. 498. 
Miocene, San Diego. 

CBMOKIA, Leach. C. cbucibulifobmis, Con. 

Diadora crueihuliformU^ Con. ; Proc. Phil. Acad., 1855, p. 267. 
/rf.. Con. ; P. R. R. Rep., Vol. 6, p. 78, pi. 5, flg. 28. 
Cemoria id,. Con. ; in Meek's Cbeck List, No. 467. 
Post-Pliocene, Santa Barbara. Living. 

DEVTALIXTK, Linn. D. substbiatum, Con., Bp. 

Teredo euhstriata. Con. ; Wilkes's Ezped., 1850, p. 728, pi. 20, flg. 7. 
Denialium eubatriatum, Woodw. ; Brit. Assn. Rep., 1856. 
Dentalium aubairiaium, Con. ; Jour. Conch., 1865, p. 151. 
Miocene, AstoHa, Oregon. 

ACTJBOH, Montf. A. ellipticus, Trask, sp. 

Thmatella ellipHca^ Trask ; Proc. Cal. Acad., 1855, p. 42. 
Aetaon ellipiieaj Meek ; Check List, No. 484. 
Post-Pliocene, Santa Barbara. 

OTLICHHA, Loven. C. Obeqona, Con. 

C Oregonay Con. ; Jour. Conch., 1865, p. 151. 

Bulla petroaa^ Con. ; Wilkes's Ezped., p. 727, pi. 19, flg. 8. ' 

Miocene, Astoria. 
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C. PKTR08A, Con. 

C. petroaa. Con. ; Joar. Conch., 1865, p. 151. 

Bulina petrosa, Con. ; Am. Joor. Sci., 1848, p. 488, flg. 11. 

Miocene, Oregon. 



BVLLA, Linn. B. jugulabis, Con. 

B.jugularU^ Con. ; P. R. R. Rep., Vol. 5, p. 828, pi. 7, llg. 82. 
Miocene, Ocoya Creek. 



ACEPHALA. 

BH8I8, Scbam. E. cubtus, Con. 

Solen eurfiw, Con. ; Am. Jour. Sci., 1848, p. 488, fig. 18. 
Entis eurtua, Con. ; Jour. Conch., 1865, p. 152. 
Pleetoaolen curhu, Con. ; 8m. Check List, No. 289. 
Miocene, Oregon. 

SAXICAVA, Flear. S. abeupta, Con. 

S. abrupia, P. R. R. Rep., Vol. 5, p. 824, pi. 8, flg. 25. 
Post-Pliocene, San Pedro. 

HTA, Linn. M. Montkektana, Con. 

Mya Montereyanaf Con. ; P. R. R. Rep., Vol. 6, p. 70, pi. 2, flg. i. 
Probably as Orypiomya Oalffomiea. 

M. 8UB8INUATA, Con. 

Afya aubainuaia, Con. ; P. R. R. Rep., Vol. 7, p. 72, pi. 2, flg. 6. 
Probably also sbs Crypiomya Oalifomiea. 

COBBVLA, Brag. C. Dibqoana, Con. 

Corhula Diegoana, Con. ; P. R. R. Rep., Vol. 5, p. 822, pi. 8, flg. 16. 
Post-Pliocene, San Diego. 
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C. EvANSANA, Shum. 

Corbula Evansanaj Bhum. ; Tr. St. LoaiB Acad., Vol. 1, p. 120. 
Miocene, Port Orford, OregoD. 



THSACIA, Leach. T. mactbopsis. Con. 

Thraeia tnaeiropna. Con. ; P. R. R. Rep., Vol. 6, p. 69, pi. 2, flg. 8. 
" Monterey County, California." 



PAHSOEA, Brug. P. bilirata. Con. 

P. Inliraia, Con. ; P. R. R. Rep., Vol. 6, p. 78, pL 6, ilg. 26. 
Santa Barbara. 



XACT2A, Linn. M. Gabiotinsis, Con. 

Maeira Gabhiensia, Con.; P. R. R. Rep., Vol. 7, p. 194, pi. 7, ilg. 8. 
Miocene, Gaviota Pass. 

LTJTSABIA; Lam. L. tbansmontana, Con. 

Lutraria transmontanoj Con. ; P. R. R. Rep., Vol. 7, p. 194, pi. 6, flg. 6L 
Los Angeles County. 

TSLUHAj Linn. T. Dibqoana, Con. 

TUUna Diegoana^ Con. ; P. R. R. Rep., Vol. 6, p. 828, pL 8, fig. 28. 
San Diego. 

T. OBBUTA, Con. 

Tellma obnUaf Con. ; Am. Jour. Sd., 1848, p. 486, flg. 6. 
Miocene, Oregon. 

T. ALBARIA, Con. 

TeUina albariaf Con. ; Wilkes's Szped., p. 726, pi. 18, flg. 6. 
Miocene, Oregon. 

T. BITBUNOATA, Con. 

Tdlina hUruneata, Con. ; Wilkes's Exped., p. 728. 
Ore^n. 
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ABC0PA6IA, Leach. A. unda, Con. 

Areopagia unda, Con. ; P. R. R. Rep., Vol. 7, p. 102, pi. 4, fig. 84. 
Miocene, Santa Barbara, Esirella. 



XACOXA, Leach. M. Ocotana, Cod., sp. 

Tellina OcoyanCf Con. ; P. R. R. Rep., Vol. 6, p. 829, pi. 7, fig. 76. 
Miocene, Ocoya Creek. 

M. AROTATA, Cod., sp. 

Tellina arciaia. Con. ; Wilkes's Exped., p. 725, pi. 18, fig. 8. ^ 
Miocene, Oregon. 



VEHTIS, Linn. Y. Pajaroensis, Cod. 

Venus Pajaroenna, Con. ; P. R. R. Rep., Vol. 7, p. 102, pi. 4, fig. 1, 2. 
Pajaro, near San Juan Bautista. 



CEIOVE, Megerle. C. anqustifbonb, Con. 

Venus angusti/ronsj Con. ; Wilkes's Exped, p. 724, pi. 17, fig. 11. 
Dione anffustifrons, Con. ; Jour. Conch., 1865, p. 152. 
Miocene, Astoria. 

C. VESPEBTINA, COD., Sp. 

Qftherea vespertinay Con. ; Am. Jour. 6ci., 1848, p. 492, fig. 0. 
Dione xespertina, Con. ; Jour. Conch., 1865, p. 152. 
Miocene, Oregon. 



■EBETBIZ, Lam. M. uniomeris, Con. 

Meretrix uniomeriSf Con. ; P. R. R. Rep., Vol. 5, p. 828, pi. 8, fig. 
Miocene, Tres Pinos, Monterey County. 



M. DECT8A, Con. 

Meretrix dedsa, Con. ; P. R. R. Rep., Vol. 5, p. 828, pi. 8, flg. 27. 
Miocene, Ocoya Creek. 
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M. TuLABANA^ Con. 



Meretrix Tularana, Con. ; P. R. B Rep., Vol. 6, p. 828, pi. 8, flg. 22. 
? Miocene, San Emidio. 



PACHTSESXA, Con. P. Inezana, Con. 

If3 ^i-H- 

Pachydetma Jnezana, Con. ; P. R. R. Rep., Vol. 7, p. ifiS, pL 6, flg. 

Miocene, Santa Inez Moantains. 



S08IVIA, Scop. ? D. LONGULA, Con. 

Daamia Umgula^ Con. ; Proc. Phil. Acad., 1856, p. 818. 

Id,, Con. ; P. R. R. Rep., Vol. 6, p. 71. 

Id., Con. ; P. R. R. Rep., Vol. 7, p. 198, pi. 7, flg. 2. 

Miocene, Salinas Valley. 

This shell certainly does not look like a DositUa. 

D. MONTANA, Con. 

Dorinia numiana. Con. ; P. R. R. Rep., Vol. 7, p. 194, pi. 6, flg. 4. 
Miocene, same locality. 

D. BUBOBLIQUAy Con. 

Dosinia mboUiqua, Con. ; P. R. R. Rep., Vol. 7, p. 194, pi. 6, flg. 6. 
Miocene, same locality. 



TAPES, Megerle. T. Montana, Con. 

7\i/)es montana. Con. ; P. R. R. Rep., Vol. 7, p. 192, pi. 5, fig. 8 and fi. 
San Buenaventura. 

T. Inkzknsis, Con. 

T. Inezensia, Con. ; P. R. R. Rep., Vol. 7, p. 192, pi. 7, flg. 1. 
Miocene, Santa Inez Mountains. 



PETBICOLA, Lam. P. Pedboana, Con. 

Petrieola Pedroanq, Con. ; P. R. R. Rep., VoL 6, p. 824, pi. 8, flg. 24. 
San Pedro. 
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CABDim, Linn. G. modxstum, Con. 

C. tnodeatupn^ Con. ; P. B. B. Bep., YoL 6, p. 822, pL 8, flg. 16. 
San Diego. 



LVCIHA, Brag. L. nsROSA, Sham. 

Lueinafibrom^ Shum ; Tr. St. Louis Acad., Yol. 1, p. 120. 
CydaafbroM^ Con. ; Jour. Conch., 1866, p. 168. 
Port Orford, Oregon. 

L. PSRMACBA, Con. 

CycUu {Luei$ta) permacra, Con. ; P. B. B. Bep., Yol. 7, p. 192, pi. 7, fig. 4. 
Santa Monica. 



L. ESTRXLLANA, CoD. 

Cyelaa (L,) Etirtllana, Con. ; P. B. B Bep., Yol. 7, p. 192, pi. 6, fig. 6. 
Miocene, Estrella. 



XTTILITS, Linn. M. Psdroanus, Con. 

M. Pedrottnu9f Con. ; P. B. B. Bep., Yol. 6, p. 826, pi. 6, fig. 40. 
? Post-Pliocene, San Pedro. 

M. Inkzxnbis, Con. 

M, InaensU, Con. ; P. B. B. Bep., YoL 7, p. 194, pL 8, fig. 2, 8. 
Miocene, Santa Inez Mountains. 



XODIOLAy Lam. M. contracta, Con. 

Modiola coniracia, Con. ; P.*B. B. Bep., Yol. 6, p. 826, pi. 6, fig. 26. 

** Sixteen miles south of Tres Pinos, Monterey County," on the San Benito. 



PSBJTA, Brug. P. Montana, Con. 

Pema numtana, Con. ; P. B. B. Bep., Yol. 7, p. 196. 
San Buenaventura. 
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ABCAy Linn. A. dsyincta, Con. 

Area devineta. Con. ; Wilkes's Ezped., p. 726, pi. 18, fig. 10. 
AnomaloeartUa id., Con. ; Jour. Conch., p. 163. 
? A. ffiierodonia. Con. ; see note under that species in preceding list. 
Miocene, Oregon. 

A. Obispoana, Con. 

Area Obiapoana, Con. ; P. R. R. Rep., Vol. 7, p. 192, pi. 6, fig. 1. 
San Louis Obispo. 

A. OONGESTA, Con. 

Area eongettay Con. ; P. R. R. Rep., Vol. 6, p. 72, pi. 2, fig. 10. 
"California." 



LIX0P8I8, Sassi. L. nitens, Con. 

Pectuneulu8 nitena. Con. ; Wilkes's Ezped., p. 726, pi. 18, fig. 9. ' 
Limopna id.. Con. ; Jour. Conch., 1865, p. 168. 
Miocene, Oregon. 

L. OREOONEN8IS, Con. 

Indet,, Con. ; Wilkes's Ezped., pK 18, fig. 11. 
Limopsia Oregonenais, Con. ; Jour. Conch., 1866, p. 158. 
Miocene, Oregon. 



LEDAy Scham. L. Oreoona, Sham. 

Leda Oregona, Shum. ; Trans. St Louis Acad., Vol. 1, p. 121. 
Neilo id,. Con. ; Jour. Conch., 1866, p. 153. 
Nueulana id,. Con. ; Check List Eocene, No. 40. 
Miocene, Oregon. 

L. PENITA, Con., sp. 

Nueidapenita, Con.; Am. Jour. Sci., 1848, p. 488, fig. 10. 
Neilo penita, Ccn. ; Jour. Conch., 1865, p. 158. 
Nueulana penita, Con. ; Check List Eocene, No. 51. 
Miocene, Oregon. 

PAL. VOL. II.— 17 
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L. W1LLAHETTEN8I8, Sham. 

Leda WiUamettennaj Shum. ; Tr. St. Louis Acad., Vol. 1, p. 121. 
NeUo WUlatnettensiSi Con. ; Am. Jour. Conch, 1866, p. 168. 
Nueulana WiUamettenM^ Con. ; Check List Eocene, No. 69. 
Miocene, Oregon. 



SEILO, H. & A. Ad. N. abrupta, Con. 

Nuada abrupta^ Con. ; Am. Jour. Sci., 1848, p. 438, fig. 8. 
NeUo abrupta, Con. ; Jour. Conch., 1866, p. 168. 
Miocene, Oregon. 



PECTEV, Linn. P. Coosensib, Sham. 

P. Coosensia, 8hum. ; Tr. St. Lquia Acad., Vol. 1, p. 122. 
Miocene, Coos Bay, Oregon. 
Compare P. propaiuluSf Con. 

P. Dkbsbti, Con. 

P. VeserH, Con. ; P. R. B. Bep., Vol. 6, p. 826, pi. 6, fig. 41. 
Pliocene, Colorado Desert. 

P. Nbvadanus, Con. 

P. Nevadanua, Con. ; P. B. B. Bep., Vol. 6, p. 829, pi. 8, fig. 27. 
Miocene, Ocoya Creek. 

P. Mekkii, Con. 

P. Meekii, Con. ; P. B. B. Bep., Vol. 7, p. 190, pi. 1, fig. 1. 
San Bafael Hills. 



P. DISCUS, Con. 

P. discus, Con. ; P. B. B. Bep., Vol. 7, p. 190, pi. 8, fig. 1. 
Santa Inez. 



P. MAGNOLIA, Con. 

P. moffnolia, Con. ; P. B. B. Bep., Vol. 7, p. 191, pi. 1, fig. 
Santa Inez. 
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OSTSEA, Linn. O. subjecta, Con. 

Ostrea mtjeGta, Con. ; P. R. R. Rep., Vol. 7, p. 198, pi. 2, flg. 8. 
Sierra Monica, Miocene ? 

O. Panzana, Con. 

OBtrea Pomona^ Con. ; P. R. R. Rep., Vol. 7, p. 198, pi. 2, flg. 4. 
Panza Valley and Estrella, Miocene. 



TEBEBBAT17LA, Llhyd. ? T. nitens, Con. 

Terehratula nitena^ Con. ; Wilkes's Ezped., p. 726, pi. 19, iSg. 1. 
Rhyneonella nUens^ Con. ; Jour. Conch., 1865, p. 154. 
Miocene, Astoria. 



RADIATA. 

OALEBITES. O. Obeoonensis, Dana. 

Oaleritea Oregtmensia^ Dana; Wilkes's Ezped., p. 729, pi. 21, fig. 5, 6. 
Miocene, OregOD. 



ADDITIONS AND CORRECTIONS. 

Since the preceding pages were stereotyped, the following additions and correc- 
tions have been obtained from my friends Messrs. Tryon and Stearns, who have 
examined the proof sheets. I have also detected two or three omissions, which are 
here corrected. 

Tbofhon aquairmdiferj Cpr. Pound by Mr. Stearns, living at Monterey and 
Catalina Island ; common. 

NsFTTXKBA lirota^ Mart., Alaska; a large series has been compared by Stearns 
and Morse with N. deeemeoaiaia, and they consider them identical ; circumboreal. 

Maboarita aaltnoneaf Cpr. ** Is not worth a variety distinction from pupilla," 
(Stearns.) 

Cltpibblla himaculata, Dall. Is now considered by Stearns and Carpenter, to 
be identical with caUommrginaia^ afler a comparison of a large suite of shells and 
animals. 
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ZIRPH^A, Leach. 

Z. DKNTATA, Gabb. 

Z. deniaia, Gabb ; PaL Cal.» Vol. 2, p. 18, pi. 8, fig. 81 a. 
Pliocene, Kirker's Pats. 

MACOMA, Leach. 

M. CALCARKA, Chomn., Bp. 

TeUina ealearea, Chemn. ; Conch. Cab., Vol. 6, p. 140, fig. 186. 

T. inconspicuay Brod. and Sby ; Zool. Joar., Vol. 4, p. 868. 

SangtdnoUria Cali/omica, Con. ; Jour. Phil. Acad., 1 Ser., Vol. 7, p. 281, 
pi. 17, f. 11. 

Tellina lata, Gmel. ; Syst Nat, p. 8237. 

T. proxima, Brown ; Zool. Beechey's Voy., p. 164, pi. 44, fig. 4. 

T. Pedroana, Con. ; Pacific B. B. Bep., Vol. 6, p. 828, pi. 8, fig. 17. 

T, aordidaj Couth. ; Bost. Jour., Vol. 2, p. 69, pi. 8, fig. 11. 
^ T, ienerUf Leach ; Appendix to Boss's Voyage. 

Maeoma Pedroana, Gabb ; Vol. 2, p. 94. 
^ Mac. ineonspicua^ Cpr. \ Brit. Assn. Bep., 1868. 

Circumboreal ; fossil in the Post Pliocene of San Pedro. 

ARCA, Lam. 

A. 8ULGI00STA, Gabb. 

Area sulcieatiaf Gabb; Pal. Cat., Vol. 2, p. 81, pL 9, fig. 68, 68 a. 
Pliocene, Hark West Creek, near Sta. Bosa. 



MOBBISIA, Davidson. 

M. HoRNii, Gabb. 

Marrina Homii, Gabb; Proc Phil. Acad., 1861, p. 871. 
Id., Gabb; Pal. Cal., Vol. 2, p. 86, pi. 12, fig. 68. 
Post Pliocene, 8ta. Barbara. 
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CBETACEOirS FOSSILS. 



PART I. 



DKBCBIPTION OF NEW SPKOIKB. 

(COHmmO FBOM TOL. I.) 
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CRDSTACEA. 



Cbustacxak remains are extremely rare in the California Cretaceoiu ; fragments 
of but three species having yet been encountered. PI. 19, fig. 1, represents a 
carapace of a small crab, a unique specimen from Martinez, discovered by Mr. 
Mathewson, in a coarse-grained gray sandstone. Figures 2, a^, are three frag- 
ments of claws, remarkable for their long, slender form. Dr. Stimpson concurs 
with me in the belief that they all belong to the same species, though they vary 
much both in size and shape. They are from a dense gray daystone, associated 
with PtUoieuthis foliaiua and Dipiyehoceras lasvis, from the vicinity of Cottonwood 
Creek, Shasta County. 



CALLIANASSA, Leach. 
C. Stimpsonii, Oabb. 

PI. 19. Pig. 8. 
{Calliafuuaa SHmpwnii^ Gabb ; Pal. Cal., Vol. 1, p. 67, pl. 9, fig. 1, a, 6, e.) 

Figure 1 (, above quoted, was unfortunately so misrepresented by the artist as 
not only to be unrecognizable, but also to give an entirely incorrect idea of the 
shape. This was due to the original drawing representing the two upper angles 
broken away, and the lithographer having substituted a curved line in the place 
of the broken one in my drawing. The present figure is from the same sketch, 
with the sole addition of the probable outline being restored. 
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MOLLUSGi. 

OSPEALOFODA. 

Ptilotbuthis, N. Ghn. 

Elongatb, snbovate, very thin, anterior end broadly angolated, 
DO mid-rib ; slipper either minute or wanting. Snr&ce marked 
by nameroos, irregalar, small wrinkles, which radiate backwards 
and outwards, partly from the anterior end and partly from an 
imaginary median line. 

The present anomalooB form cannot be confounded with any previously-described 
genus. Behieuthia and Phylloteuthis are narrow in front, and enlarge more or 
less behind^ and both have a mid-rib. Beloieuthia has straight radiating lines, all 
diverging from the anterior end, and these are usually crossed by concentric lines 
or undulations ; PhyUoieuthis has a very narrow anterior end, a mid-rib, and well- 
marked, straight, rigid, lateral striss diverging at a broad angle from 'the mid-rib 
alone. Coeeoteuthis has a thick substance, and the surface is strongly pustulated. 
Ptiloieuthia is very thin ; the lines or wrinkles, about twice as wide apart as the 
thickness of the shell-substance, branch and anastomose among themselves, and 
radiate in part from the anterior end, but in part diverge from a central line occu- 
pying the proper position for a mid-rib, but only marked by the change in the 
direction of the striss. The anterior end terminates in an angle of about 60°, and 
the slipper, if it ever existed, was so small as to be barely more than rudimentary. 

P. FOLIATUS, n. 8. 
PI. 19, Pig. i. 

Shell thin, elongated, subovate ; anterior end angulated, the 
sides rounding and rapidly widening, merging into the lateral 
margins, which are broadly convex, nearly parallel; posterior 
/ 12ft ^ 
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end unknown, the terminal portion being very much broken in 
the only specimen I have seen. From the median line, the posi- 
tion of the mid-rib in most of these shells, the wrinkles diverge 
backwards and outwards at an angle of about 25°, curving more 
outwardly as they approach the margin ; these wrinkles are acute 
on the dorsal face of the shell, and inclose concave interspaces of 
very variable length ; the longest lines, which originate at the 
anterior end of the shell, reach the margins about midway be- 
tween the two extremities. 

Leogth, 8 inches -)- ; width, 1.2 inches in the middle; the total length seems to 
have been from 8.3 to 8.5 inches. Thickness apparently not more than .01 inch, 
as exposed by several fractures. 

Locality: Shasta Group,* Cottonwood Creek, Shasta County. A single speci- 
men in my cabinet, found by Mr. Mathewson. 



Belbmnites imprbssus, Gabb. 

This is the only cretaceous BtlemniU so far discovered in California. It is one 
of the most characteristic fossils of the Shasta Group, and besides the localities 
mentioned in the report of the Survey, Vol. 1, it has been found at various places 
on the east side of the Northern Coast Bange, more especially in Colusa County, 
and elsewhere east of Clear Lake. 



* For reasons which will be detailed in their proper place, I consider the group, 
for which I here propose this name, to be the equivalent, or at least the nearest 
representative, of the Neocomien. It has been heretofore included, for want of 
positive grounds of separation, as a provisional member of the <* Division A," of 
the California Cretaceous. I shall, further, in this paper, use the term Martinez 
Group, for the upper portion of "Division A" of the California Reports; the Chico 
Group, for those beds of which Chico Creek, Pence's Banch, and Tuscan Springs 
are typical localities ; and shall call " Division B'' the Tejon Group, these localities 
being the points where the respective formations are most strongly developed. 
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AMMONITES, Bnig. V 
A. Brewerii, Qabb. 

PI. 20, Fig. 6 ; PI. 19, Pig. 5 a, 6, 6, 6 a. 




(Ammonites Brewerii, Gabb; Pal. Cal., Vol. 1, p. 62, pi. 10, fig. 7.) 

{A, Ne%Dherryanus, Gabb; (pars) loe. cit, PI. 10, fig. 6.) {/aM^-^^^*^ ., 

This shell was originally described from several imperfect 
casts in sandstone, showing nothing but the surface characters, 
and not all of those in a perfectly satisfactory manner. Subse- 
quent research has placed me in possession of abundant material 
for redescribing the species. 

Shell discoidal, compressed; whorls increasing in size with 
moderate rapidity, each whorl embracing about one-half of the 
preceding one; sides flattened, converging convexly towards the i 

dorsum, which is narrowly rounded; umbilical margin of the 
whorl abruptly truncated at nearly a right angle. Mouth semi- I 

elliptical, the dorso-ventral diameter twice the transverse, the 
ventral cmargination, produced by the encroachnaent of the pre- 
ceding volution, being about one-fifth of the greater diameter. 
Umbilicus nearly one-fourth the diameter of the shell. Surface 
variable from nearly smooth, or marked only by sinuous striae, to 
strongly costate, the strise assuming the character of irregular 
ribs, most marked near, and on the dorsum. 

Septum : Dorsal lobe small, bifurcate a little below the middle, 
and bearing two points in the notch ; each branch carrying two 
spurs on the outer side; above the bifurcation are a large and a 
small spur on the main lobe. Dorsal saddle broad, divided into 
two unequal parts, the lower of which is much more deeply sub- 
divided than the upper. Superior lateral lobe longer than the 
dorsal, trifurcate, the lateral branch on the upper side arising 
somewhat higher than the corresponding one on the other side, 
and being much more subdivided; above the origin of these 
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branches are two spurs on each side; these, as throughout the 
whole septum, are more complex on the dorsal than on the ven- 
tral side of the lobe. Lateral saddle similar to the doi^sal, but 
smaller. Inferior lateral lobe about as long as. the dorsal, re- 
sembling in shape the superior lateral, but not half s6 complex; 
the inferior lateral branch having diminished to a mere spur. 
Below this, to the umbilical angle, are three lobes and three 
saddles, presenting the fundamental characters of the laterals, 
but rapidly simplifying. 

This description of the septum would apply very nearly to that of A. Hoffmanr 
niif but in that species the lobes are broader, more symmetrical on the upper and 
lower sides, the saddles are proportionally larger, and the diminution in size and 
complexity of the lobes from the superior lateral is more marked and rapid. 

The illustration giveft in Pal. Cal., Vol. 1, pi. 10, fig. 6, is of a young specimen 
from Cottonwood Creek, Shasta County. 

Loadiiy : Shasta Qroup, Cottonwood Creek. 

Gl^safiM^"^^ A. Traskii, Gabb. 

{A. 2Va«*tt, Gabb ; Pal. Cal., Vol. 1, p. 63, pi. 11, ^%, 10; pi. 12, fig. 11.) 

Young specimens of this shell have so many points of difference from the 
adult that they might he mistaken for a different species. The adult has a mouth 
nearly as broad a^ long, the sides of the whorl being strongly arched. A specimen 
a little over two inches in diameter, shows a section nearly identical with that of 
A. Hoffmawniiy PI. 11, fig. 18 a, while a still smaller one before me, 1.3 inch in 
diameter, is as flat on the sides as A. Brewerii ; and the ribs, which are strongly 
sinuous on the sides, become obsolete at the dorso-lateral margin, the dorsum being 
very much flattened and smooth. • _ . 

This species is not rare at Cottonwood Creek, Shasta Group. y^li/ C^^-t^n^ 



A. HoFFMAKNii, Gabb. 

PI. 20, Pig. 8, a. 

{A. Hoffmannii, Gabb; Pal. Cal., Vol. 1, p. 65, pi. 11, 12, fig. 18, a, 6, e.) 

A variety of this shell was collected by Mr. Mathewson at Cottonwood Creek, ^*^'r ^ /f^^UU^ 

in which the whorls are much thicker than in the form described ; the aperture 
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being exactly as wide transyersely, as from the dorsum to the ambilical margin. 
The periodical constrictions on the cast figured , are about as numerous on these 
specimens as on the flatter forms, the thickening of the shell at those points show- 
ing itself AS a faint rib on the outside ; a specimen before me has eight on one 
volution. The other ribs, mentioned in the description and shown in the flgure 
quoted aboye, are entirely absent in some cases. No differences exist in the septum. 

^ifl^^^^:^^^ A. BATBsn, Trask. 

'^ PI. 20, Fig. 9, a; PI. 21, Fig. 10, o, 6. ^. ^ 

(A. Batesiiy Trask ; Proc. Cal. Acad., 1866, p. 40.) ' 

(Id.y Gabb ; Pal. Cal., Vol. 1, p. 67, pi. 18, fig. 16, 16 a, b,) 

The largest known, most widely diffused, and one of the most Tariable Ammon- 
ites of California. 

The form described by Dr. Trask, and used by me as the typical form of the 
species, is many whorlcd, the volutions nearly circular in section, increasing very 
slowly in size, and barely more than in contact. In this form the surface is usually 
ornamented by simple, linear ribs, with fine revolving lines in the interspaces. 
Another variety was mentioned, in which the whorls increase much more rapidly 
in size, several specimens having been found of over a foot in diameter. A third 
variety has since been obtained, in which, in the young state, up to an inch, or an 
inch and a half in diameter, the whorls are broader than high, the dorsum broadly 
rounded, and the umbilicus occupies more than half the diameter of the shell, is 
funnel-shaped, very deep, and is bordered by a sharp angle, the surface between 
this angle and the suture being flat. As the shell in this variety grows older the 
angle disappears, the flattening gradually rounds out, and the older shell assumes 
the normal form of the species, except that it bears an occasional well-marked, 
rounded, slightly sinuous rib ; the linear ribs are found in the very young shell, 
but have not been detected in the older forms of this variety. In all of these 
varieties the septum, which is very characteristic of the species, continues the same. 
The figure of the septum given in the first volume, is from a weathered specimen, 
and has lost all of its more minute details. Besides the parts figured and described, 
the ventral lobe seems to be very large, and projects a spur beyond the suture, the 
points reaching to and intruding between the tips of the lower branch of the 
inferior lateral. 

^^{^J,/,t^M^ A. Tbhamaensis, Gabb. ^ JU^t/^fciti^ 

{A. BuhtrieaHnflius, Gabb (not d'Orb.) j Pal. Cal., Vol. 1, p. 60, pi. 10, fig. 4.) (t/vJL<^ 

Further study of this shell leads me to believe that it is distinct from subtricar- 
inahu. It differs from that species in having three distinct, acute dorsal keels; 
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d'Orbigny'g she]] poseessing but one in the middle, the undulated dorsal ends of 
the lateral ribs making the other two. The Californian species bears a series of 
ribs on the sides, all larger in proportion than in the French shell, and entire, 
while in the other they are alternately bifurcate ; that is to say, the ribs are alter- 
nately an entire one, reaching from the umbilical to the dorsal margin, and a Y 
shaped rib diyiding on the middle of the shell, and sending two branches to the 
dorsum. In size, and in proportionate size of volutions, the two shells are closely 
allied, as well as in general style of ornament; and so far as we yet know, the 
geological horizon of the Californian is very near that of the European species. 
The absolute age of the Cretaceous strata of the northern part of the State has 
not yet been fully determined ; but, as will be explained in the proper place, it 
seems not improbable that representatiyes of both the Gault and Lower Green 
Sand will be found included in what has here been provisionally termed the Shasta 
Group. It is apparently from this member that the present species is derived. 

A. SuciAENSis, Meek. 

PI. 21, Pig. 11, a, b. 

{A, eomplexus var. Sudaensiaf Meek ; Proc. Phil. Acad., 1861, p. 817.) 

A very characteristic, but not very perfect specimen of this species was found 
near Monte Diablo. Mr. Meek, to whom I sent sketches, says that he considers 
it identical with the Sucia Island form ; differing in some of the details of the 
septum, but not sufficiently to indicate a specific difference. 

- A. JUOALIS, n« S. 
PI. 22, Fig. 12, «, *, 13 o. 

Shell small, rounded discoidal, whorls rapidly increasing in 
size and deeply embracing; body whorl sub-appressed on the 
sides or, in some cases, regalarly arched, dorsum rounded; um- 
bilicus small, deep, margin rounded, or sub-angulated. Surface 
polished, or marked only by a few faint, sinuous lines, arching 
forwards, and more distinct on the dorsum ; besides these there is 
a variable number of thickened ribs in the substance of the shell, 
starting from the umbilical margin, and curving outwards and 
forwards sinuously, and crossing the dorsum, where they are 
most strongly marked; these ribs, from three to six in number 
on a single volution, are more prominent on the internal than on 
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the external face of the shell, and leave correspoudiDg grooves 
on the cast. 

8cptum compoBed of a dorsal, superior and inferior lateral, and 
four supplementary lobes. Dorsal lobe long, bifurcate for two- 
fifths of its length, with two small points over the siphuncle ; 
the branches bearing two spurs on the outer side; above the 
branches are one large and two smaller spurs. Dorsal saddle 
deeply divided into three irregular branches. Superior lateral 
lobe pretty symmetrically trifurcate; the upper lateral branch 
being a little more cpmplex than the lower; two spurs above on 
each side. Lateral saddle like the dorsal, but a little smaller. 
Inferior lateral lobe much smaller than the superior, slender, 
unsymmetrical, obliquely bifurcate near its end, and bearing a 
large branch on the upper side near the middle. Supplementary 
saddles bifurcate; supplementary lobes rapidly diminishing in 
size to the umbilical angle, and resembling in fundamental struc- 
ture, the inferior lateral. 

Diameters : greater, 1.6 inch ; lesser, 1.25 inch ; diameter of umbilicus, .2 inch ; 
height of aperture from umbilical angle, .9 inch ; width, .65 inch. A specimen 
from Benicia gives for the greater diameter, 2. inch ; lesser, 1.5 inch ; umbilicus, 
.28 inch ; height of aperture as above, 1. inch ; width, 1. inch. 

This shell, though onoof the most inconspicuous, is nevertheless one of the most 
interesting of the California Ammonites, being the only member of the family 
known to occur at the same time in the Martinez and Tejon Groups. It is found 
at Martinez and Benicia in the former group, and I have collected it in the latter, 
in place, at the very top of the series at the coal-mines near Clayton. Plate 10, 
figs. 5, and 6, Cnl. Beport, Pal., Vol. ], are from a specimen from above the coal- 
beds on Coal Mine Hill, near Mount Diablo. 

A. Whitneyi, n. s. 

PI. 22, Fig. 14, a, 6. 

Shell discoidal, whorls about six, rounded, slightly embracing, 
increasing gradually in size; sides rounded, slightly converging 
towards the dorsum, which is regularly arched ; umbilical margin 
abruptly roundied; umbilicus broad, shallow. Aperture sub- 
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ovate, considerably wider towards the ventral margin tnan near 
the dorsal, but slightly emarginated by the encroachment of 
the preceding volution. Surface marked by simple, straight, 
rounded ribs, arising on the umbilical margin, and continuing 
over the dorsum. 

Septum composed of a dorsal, a superior and an inferior lateral, 
and two supplementary lobes to the umbilical margin. Dorsal 
lobe divided for half its length, deeply notched over the siphuncle, 
each branch tridentate on the end, carrying one compound and 
two simple spurs on the outer aide ; body-of the lobe bearing 
two large spurs and onfe smaller one above. Dorsal saddle broad 
and divided into two compound bifurcate branches. Superior 
lateral lobe as long as the dorsal, narrow and bifurcate in the 
middle, each branch being trifurcate on the end, and carrying 
one large spur above on the outer side; body of the lobe with 
two or three smaller spurs above. Lateral saddle like the dorsal, 
but a little more simple. Inferior lateral lobe shorter than the 
superior, divided a little below the middle into one complex 
branch on the ventral side, and two more simple ones towards the 
dorsal; above this division is a large transverse spur on each side. 
Inferior lateral saddle small and deeply bifurcate. First supple- 
mentary lobe small, bifurcate, the lower branch tridentate ; the 
remaining lobe consists of but three small spurs. 

From the Shasta Group, Cottonwood Creek, Shasta County. 
Diameter, 4.25 inch; diameter of umbilicus, 1.6 inch ; height of aperture from 
top of inclosed Tolation, 1.8 inch ; greatest width, 1.8 inch. 

hfr'x.CJj^'- A. Stoliozkanus, n. s. 

PI. 23, Pig. 16, a. ,^,^t^*^^^ 

Shell thick, robust, heavily costate ; whorls five or six, increas- 
ing rapidly in size, enveloping nearly one-half of the preceding 
volution ; sides arched, most prominent in the middle, or a little 
nearer the umbilical than the dorsal margin; back broadly 
rounded, nearly flat; umbilicus large and deep, the umbilical 
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foce of the volutions nearly straight, the margin rounded. Sur- 
face ornamented by large ribs arising on the margin of the um- 
bilicus, and crossing the dorsum transversely; these ribs all show 
a tendency to tuberculation, though alternate ones only carry the 
tubercles well developed; these are arranged as follows: one 
small one on the umbilical angle, a larger one, slightly flattened 
in the direction of the rib, and placed on the middle of the side 
of the whorl ; and a very large one, strongly flattened in the 
same manner, and placed on the dorsal face between the median 
line and the dorso-lateral margin ; the arrangement of the last 
pair of tubercles is such that the dorsal face of the shell appears 
to carry a deep and broad median groove. The alternating, 
intermediate ribs in some cases are tuberculate, and reach the 
margin of the umbilicus, while in others, they are nearly obso- 
lete, and occasionally entirely wanting. 

The septum seems to be composed of a dorsal and two or 
three lateral lobes, quite small but complex, and with large 
saddles. 

Diameter, 8.7 inch ; diameter of umbilicus, 1.4 inch ; height of aperture, 1.4 
inch ; width, 1.8 inch. 

Thia is one of the most strongly characterized species of the California Creta- 
ceous, having no near allies in shape or ornamentation in the State, so far as known. 
It belongs to the same group as A, tuberculaius, Sby., A. Michelinianua^ d'Orb., 
and A. Archiacianus, d'Orb., three species characteristic of the Gnult of Europe. 
The first of these has a deep, narrow groove on the dorsum, and large tubercles, 
but no transverse ribs ; the second is characterized by similar tubercles, but in the 
place of single ribs proceeding from the umbilicus across the dorsum, the ribs bifur- 
cate on the umbilical margin, and on the dorsal face the tubercles are connected 
by a scries of oblique ribs, presenting a zigzag appearance. The nearer ally is A. 
Archiacianua ; but while this resembles it in both the transverse section and in the 
general arrangement of the tubercles, it has no ribs on cither the sides or back, 
the spaces between the series of tubercles being, in a measure, channelled. 

I take pleasure in dedicating it to my friend Dr. Ferd. Stoliczka, Palaeontologist 
of the Geological Survey of India, in recognition of his able and valuable labors 
among the Cretaceous fossils of that country. 

From the Shasta Group, Cottonwood Creek, Shasta County. A single specimen 
obtained by Mr. Mathewson. 
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A. FRATERNUS, Tl. 8. 
PI. 23, Fig. 16, a, b. 

Shell small, whorls rounded, deeply enveloping; sides rounded 
and converging towards the dorsum, which is regularly convex; 
umbilicus deep, moderate in size; umbilical margin rounded. 
Surface marked by slightly sinuous ribs, nearly straight, arising 
on the umbilical margin, and continuing over the dorsum; every 
fourth or fifth of these ribs is a little larger than the others, and 
bears a prominent flattened tubercle on the border of the umbil- 
icus. An occasional constriction exists between the ribs. 

Septum composed of a broad dorsal, a large superior lateral, a 
very ^raall inferior lateral, and two supplementary lobes. Dorsal 
divided for about a third of its length, carrying two large ser- 
rate teeth over the siphuncle, each branch with a large, and tv/o 
smaller spurs on the outer side ; body of the lobe with three large 
spurs above the division. Dorsal saddle bifurcate, each branch 
subdivided. Superior lateral lobe trifurcate, the branches nearly 
equal and trifid at the extremities ; a large and a small spur above 
the fork. Lateral saddle nearly as wide as the dorsal. Inferior 
lateral lobe not more than half as long as the superior, trifid on 
the end, with two small spurs on the upper side and one on the 
lower. Supplementary lobes very small and trifid. 

Diameter, 1.4 inch ; diameter of umbilicuB, .45 inch ; height of aperture, .65 
inch ; width, .6 inch. 

A single specimen, nearly a miniature of A. TVaskiij in general appearance, but 
with almost identically the septum of A. Hoffmannii^ differing only from that of 
the latter species in some of the details. It cannot be the young of either of 
these species however, because though its surface resembles Traakii the septum is 
radically different; while all of its external details, ^he form and ornamentation, 
are entirely unlike any of the very large number of Hoffmannii that I have ex- 
amined. No specimen of that species that I have ever seen shows the slightest 
trace of tuberculation, and in none are the ribs so marked. The single constric- 
tion on the surface of the specimen before me, is not due to a thickening of the 
shell-substance, but is as strongly marked on the outside of the shell itself as on 
the cast. Another point, though of less importance than the above, is that this 
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shell is from the Martinez Group, while both of the other species are peculiar to 
the Shasta Group. 

Locality : Martinez Group, Benicia ; found by my lamented friend, Mr.'B^mond. 



TURRILITES, Lam. 

T. Okegonensis, Gabb. 

(T. 9p, imdet, Gabb; Pal. Cal., Vol. 1, p. 78, pi. 20, fig. 201.) 

At the above place I indicated the existence of the first known species of the 
genus on the West Coast, but did not feel warranted in naming it from so small 
a fragment. I have since seen several fragmentary specimens from Oregon, the 
finest of which is from the Cretaceous deposit on the Crooked Creek of the Des 
Chutes, the existence of which was made known by the Geological Survey in 1864. 
The shell is very constant in its sculpture, the spire elevated, and the whorls 
increase slowly in size. The longest spiral I have seen is between two and three 
inches in length. 



ANCYLOCERAS, d'Orb. 
A. RfiMONDi, Gabb. 

PI. 28, Fig. 17. 

{Orioeeras {Ancyloceras f) iZ^onrfi, Gabb; Pal. Cal., Vol. l,p. 76, pi. 14, fig. 24,24a.) 
(Ancyloeeraa sp.fj Gabb; loe. cit, p. 78, pi. 15, fig. 80.) 

An examination of the septum of an undoubted fragment of the spiral part of 
this species, proves beyond question that the opinions I expressed in regard to the 
straight portion were correct. The species will therefore have to stand under the 
above name. 

A. PERCOSTATUS, Gabb. 

PI. 24, Fig. 19. 

{Orioeeras pereostaiusy Gabb; Pal. Cal., Vol. 1, p. 77, pi. 16, 17, fig. 26.) 

This magnificent species was described from fragments, and in the specimen 
figured, the outer portion fitted so neatly over the inner volution, that I was mis- 
led into believing that they were parts of a continuous spiral. Additional material 
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has thrown light on the subject, and proves that the closely costate portions figured 
on Fl. 16, belong together as the spiral, succeeded by a long subquadrate arm 
without ribs, the " outer whorl '' with the large ribs being a part of the recurved 
portion of a true Aneytoceras. The species is enormous, but variable in size. The 
specimen figured was about thirty inches in length, while one very perfect speci- 
men in the cabinet of Mr. Voy, now deposited in the museum of the College of 
California, is but seventeen inches long. 

? A. LINEATUS, n. 8. 
PI. 28, Fig. 18, a, 6, c. 

This species is only known by two fragments of the straight 
limb. The section is ovate, a little narrower on the ventral than 
on the dorsal side; surface marked by numerous, very slightly 
oblique linear ribs, with broad concave interspaces; each rib 
bears on its dorso-lateral face a minute tubercle. 

Septum composed of a dorsal and ventral lobe, and two laterals 
on each side, giving three saddles on each side. Dorsal lobe 
divided a little below the middle, with two teeth over the siphun- 
cle, each branch bearing two spurs on the outer side, one large 
spur and one very small one on the body of the lobe. Dorsal 
saddle broad, deeply divided into two bifurcate parts. Superior 
lateral lobe broad, as long as the dorsal, bifurcate in the middle, 
each branch again bifurcate, and with a large spur on its outer 
side above the subdivision ; the body of the lobe bears a single 
large spur above the fork. Lateral saddle like the dorsal. In- 
ferior lateral lobe like the superior lateral, but a little smaller. 
Ventral saddle like the others, but a little smaller. Ventral lobe 
shorter than the others, trifurcate, the branches dentate, two 
small spurs above the branches. 

This septum is unlike any other in California, unless it be that 
of f Hamites quadraiuSj which it resembles in the number and 
fundamental plan of structure of the lobes. In that species the 
saddles are proportionately very much larger, and the lobes are 
more compact; the degree of complexity could be accounted for 
by the difference in size. The two shells differ materially in form. 
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Length of the largest fragment, 2.7 inch; greater diameter, .85 inch; lesser, .7 
inch ; distance between the ribs, .1 inch. 

One specimen from the Shasta Group (?) Cottonwood Creek, another from i 
Folsom, from ** Bock Corral," found by Mr. Gorham Blake. 



HELICANCYLUS, N. Gen. 

General form resembling Ancyloceras; shell commencing with 
a dextraly open, descending spiral, as in HelicoceraSy the spiral 
afterwards opening, the shell becoming straight for a definite 
distance, and then recurving as in Ancyloceras. 

The relations of this genus are obyious; it is an Ana/loceraa in which the spiral 
portion, instead of forming in the same plane, descends as in Helieocenu, 

It may be questioned, how far these aberrations, from the regular spiral form 
of the more typical Ammoniiidas^ may retain a generic value. It is by no means 
difficult to take the leading genera Ammonites^ TurrilifeSy BaeulUes, &c., and find 
trenchant characters ; but it becomes more difficult to find sharp lines of division 
when we take all the species of the family and endeavor to place each in a well- 
defined genus. Successive discoveries are every year introducing new links into 
the chain of genera, until it seems almost impossible to imagine any new form, 
or any combination of characters on which new genera can be founded. 

In this aberrant group of CrioceraSf Helieoceraa^ AncyloeeraSj Heteroceras^ Anu 
Boeereuj IhxoceraSj and Helicaneylus, it seems inevitable that the addition of any 
other form must almost unavoidably result in the destruction, or coalescing of some 
of the at present received genera. 

The present genus is founded on a single species, of which I am so fortunate as 
to possess an almost entire series of fragments of all the parts. Although allied' to 
Pictet's Anibocerca, it difiers in the young shell being a regular descending spiral, 
and not sinuous. That author figures, in his <* Traits de Fal^ntologie,'' a very 
crooked fragment, such as could by no possibility belong to the present sheU, any 
more than it could be a part of a Helicoeeras or a Turriliie. 

The figures of various species of AnisoceraSf in Pal. Suisse, show a style of orna- 
ment very similar to the present one. 

In his description, M. Pictet says : *' II parait characterise par une forme plus 
irreguli^re que chez ancune autre c^phalopode. La coquille dans le jeune iLge est 
sinueuse, formant une spirale irr^liire h^liciforme, & tours disjoints, ayant tous 
une double courbure, et ne pouvant pas etre compris dans un plan. Plus tard elle 
se redresse ct s'inflechit en crosse comme les Ancyloceras." It will be seen that 
the above definition cannot apply to the present genus. 
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The same author anticipated the occurrence of this genus, as will be seen by 
consulting the analytical table of the group in Part 8, Paleontologie Suisse. He 
defines the three allied genera thus : 

" Une spire compos^e de tours disjoints, et une crosse. Aneylocenu,** 

** Portion spirale tr^s courte et irr^uli^re, a tours tris-ecart^, une tr^s-grande 
crosse comprise dans une plan. Anisoceras,** 

" Spire r6guliire d^Helicoceraa termin6e par une crosse. Oaa possible non encore 
observi.'* 

There is one character, to which attention has been called, both by this author 
and by Dr. Stoliczka, in Palseontologia Indica, which, if found to be constant in 
AnisoeeraSf will serye as a good means of distinguishing the two genera ; I fear, 
however, that a generalization on this point may yet be premature. I refer to 
the style of the septum. Pictet defines his genus as possessing six lobes and six 
saddles, the two laterals being bifurcated and nearly equal. Stoliczka more properly 
reduces the number to five, and speaks of the ventral as being rather a lobule than 
a distinct ventral lobe, on account of its small size and simple ornament in all 
the species yet examined. The present species has six lobes, the ventral being 
normally large, and the lateral being deeply trifurcate, the inferior lateral not 
more than half the length of the superior ; thus resembling much more the style 
of Aneyloceraa than Aniaoeeras. 

Among the species referred to Aniaoceraa^ and yet but imperfectly known, there 
are some that seem open to the suspicion of belonging in the present group. The 
most marked case is perhaps Hamiiea tenuUuleaiuSf Forbes, Ancyloeereu id., d'Orb., 
AnUoeeras id., Stol. The figure of the spiral portion in Pal. Ind., Vol. 3, pi. 86, 
fig. 14, certainly looks like our genus, and there seems to be nothing incompati- 
' ble with this view, in the figure by Forbes in the Geol. Transactions. Its septum 
is as yet unknown. 



H. JEQUicosTATUs, Gabb. 

PI. 26, Fig. 20 a-rg. 
{Pfyehoceraa cequicoefatuSj Gabb; Pal. Cal., Vol. 1, p. 74, pi. 18, fig. 20.) 

Shell rather small; spiral portion with the spire low, tlie 
height being about equal to twice the thickness of the outer 
volution; whorls increasing very gradually in size, nearly in 
contact; number of whorls unknown, but from the rate of 
increase in diameter, about four or five (one and a half pre- 
served) ; the straight limb was apparently about twice as long as 
the diameter of the spiral ; the larger terminal limb seems to 
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have increased more rapidly in diameter than the others, is not 
perfectly straight, but bends a little outwards, giving a convex 
line longitudinally on its ventral face. Surface of the spiral por- 
tion ornamented by oblique, nodulated ribs; these are small, 
linear, and arched forwards on the ventral face, large on the sides 
and dorsum, and more advanced on the lower than upper side, 
being oblique on the dorsum ; they carry three pairs of nodes, one 
on each side of the median dorsal line, one on each dorso-lateral 
margin, and one on the middle of each side. The straight limb 
retains these ribs, which here lose their obliquity, bat retain all 
the other characters; in addition, on this part of the shell, be- 
tween each pair of these ribs, is placed a smaller, simple rib. 
On the return limb, the ribs lose all their tubercles, become even 
in size, acute, and with concave interspaces; the section of this 
portion of the shell is rounded subquadrate, a little narrower on 
the dorsal than on the ventral side. 

Beptum composed of a dorsal and ventral lobe, and two laterals 
on each side. Dorsal lobe broad, divided for half its length, each 
branch carrying three equal spurs on the outer side; above this, 
on the body of the lobe, are one large and three smaller spurs. 
Dorsal saddle divided into two bifurcate branches. Superior 
lateral lobe longer than the dorsal, broad, and carrying three 
slender, nearly equal branches; the middle one trifid on the end, 
the upper lateral much more complex than the lower; above 
these, on the body of the lobe, are two or three spurs, diminish- 
ing regularly upwards. Lateral saddle like the dorsal, but a little 
smaller, and obliquely divided. Inferior lateral lobe not more 
than half as long as the superior, slender and equally trifurcate. 
Ventral saddle like the others, but smaller. Ventral lobe nearly 
as long as the dorsal, slender, trifurcate, each branch trifid, the 
laterals bearing two spurs above on the outer side; the body of 
the lobe carries two spurs above the origin of the branches. 

Total length, 6 inches; diameter of spiral, 2 inches; diameter of volution at 
termination of spiral, .6 inch ; height of apex, .9 inch ; length of longest fragment 
of first straight limh, 4. inches ; length of longest fragment of return limb 2.7 
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iDcbeH ; greater diameter of aperture of samei 1.8 inch ; lesser diameter, 1.15 inch. 
It is very probable that these fragments do not all belong to the same individual. 
The specimen figured in Vol. 1, Pal. Cal., seems to be more nearly in proportion 
to the spiral herein described. That fragment shows the recurve, and on one or 
two of the ribs of the thinnest part, can be seen tubercles corresponding in char- 
acter to those described above. 



DIPTYCHOCERAS, N. Gen. 
Three straight limbs in contact, partly enveloping. 

This genus bears the same relation to Ptyehoceraa that HamiteB does to Hamw- 
Una, It is a Ptyehoceraa in every respect, except that it has an additional limb 
which incurves, enveloping both the preceding to a slight degree only. 

Stoliczka and d'Orbigny both notice the occurrence of species of Ptyehoceraa 
with more than two limbs, and the former author amends the definition of the 
genus so as to cover the case. His description is as follows: " Elongated, lanceo- 
late, straight, once, twice (or many times ?) reflected ; the siphuncle dorsal, the 
sutures divided into six lobes and six saddles, all of which (excepting the ventral 
lobe?) are bipartite.'' With all deference to so high an authority as Dr. Stoliczka, 
I am not prepared to accept this definition of Ptyehoeema^ unless, at the same time, 
we modify the characters of several other genera of the family. If the number 
of straight limbs is not of generic value, then why not include BacvlUea also ? In 
the present state of our knowledge, it seems that there is a well-defined group of 
species characterized by two straight, parallel limbs, the larger, or newer of which 
never develops beyond a certain point on the length of the smaller ; while another 
group, including P. 2>uptntanum, d'Orb , P. Forbeaianum, Stol., and the following 
species, has this larger limb continued and again reflected. Should it be ascer- 
tained that there is a gradation between these two, or that other species have more 
than two reflections, then there will bo good grounds for doubting the validity of 
my genus ; until then, I believe we have sufficient reasons for maintaining it. 

SoUnoeeraaf Conrad, founded on a single specimen of Hamiiea anmUifer^ Morton, 
is a shell that had at least two straight limbs, one partially enveloping the other; 
the greater of these has at its large end, a little offset or deflection, apparently 
indicating an abrupt bending backwards, or outwards, of the shell, and not an in- 
curving, as in the present form. Whether this was the case, what was the entire 
form of Solenoceraaj or whether it can be at all separated from Ptyehoceraa^ are as yet 
unknown. All the information we possess on the subject is obtained from a unique 
specimen, which shows no peculiar generic characters, and which was, in plain 
truth, separated from Ptyehoceraa only on suspicion. 
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D. L^vis, n. 8. 

PI. 26, Fig. 21, a, b. 

Shell moderate in size, limbs long and slender, section of the 
smaller limb sub-elliptical, slightly flattened on the ventral side; 
second limb subcircular, very slightly emarginate by the encroach- 
ment of the preceding branch ; last limb suddenly incurved, and 
extending to (or beyond?) the middle of the shell. Surface plain, 
polished, and ornamented only by a few extremely faint undula- 
tions; the outer or final limb, which is in places very much 
broken, had one or more constrictions or internal ribs, which do 
not seem to have been visible on the external surface ; one or 
two such internal ribs seem to have existed, though in a much 
less degree, on the middle limb. Septum composed of a dorsal, 
a ventral, superior lateral, and two supplementary lateral lobes; 
dorsal lobe deeply divided into two curved branches, each 
branch bearing one very large spur on the outer side ; the body 
of the lobe with one lateral spur above on each side. Dorsal 
saddle broad, divided into two branches, that on the upper side 
being again divided. Superior lateral lobe shorter than the 
dorsal, more robust, and resembling it in pattern. Lateral saddle 
like the dorsal, but smaller, and both branches simple. First 
supplementary lobe very oblique, small and trifurcate. Second 
straight and simple.. Ventral lobe longer than the dorsal, slender, 
trifurcate, the middle branch toothed, the laterals trifid; above 
these branches, one large spur on each side. 

Length of specimen (lees a little of the smaller end), 2.65 inch ; total length, 8. 
inch?; length of small limh retained in the specimen, L4 inch (^1.76 inch 
total ?) ; length of larger limb, 1.6 inch ; (aperture partly destroyed) ; approximate 
diameter of aperture, .45 inch; diameter in middle of middle limb, .85 inch; 
diameter in middle of small limb, .12 inch. 

From the Shasta Group, Cottonwood Creek, Shasta County. Not rare ; dis- 
coyered by Mr. Mathewson. 

The prescn t species seems very closely allied to P/y. Forbesianum^ Stol. ; Pal. Ind. , 
Vol. 8, p. 196, pi. 90, fig. 11, but is twice the size of that shell, and differs in the 
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presence of the faint undulated ribs on the larger limbs, and in the presence of the 
well-marked internal ribs. Unfortunately no septum was detected in the Indian 
Bpeciee, and we cannot be absolutely certain of their specific difference, since the 
characters on which the two forms are separated, are amon^ those which are most 
aabject to yariation. 



BACULITES, Lam. 
B. OCCIDENTALISM Meek. 

(B, ovaiua f Meek (not Say), Trans. Albany Inst., Yol. 4, p. 48.) 

(B. oceidenialia, Meek ; loc, citf p. 49.) 

{B. ap. indet, Gabt? ; Pal. Cal., Vol. 1, p. 81, pi. 17, fig. 28, 28 a; pi. 14, fig. 28 b,) 

As yet, only known from Vancouver Island, whence Mr. Meek obtained speci- 
mens, which he referred doubtfully to Say's species, pointing out some differences 
and suggesting the above name, should these differences prove constant. More 
recently in his enumeration of the Cretaceous fossils, in the Proceedings of the 
Philadelphia Academy, and in the Smithsonian Check List, he has elevated the 
form to the rank of a distinct species, in which I follow him. 



GASTEROPODA. 

PUSUS, Lam. 

F. TUMIDUS, n. 8. 
PI. 26, Fig. 22. 

Shell elongated fusiform, thick; spire elevated, whorls six or 
seveD, sides swollen, outline sinuous ; body whorl concavely slop- 
ing above, tumid in the middle, narrowed in advance. Aperture 
broad above, narrow below, canal produced; outer lip simple (?), 
inner lip slightly incrusted. Surface marked by about ten short 
broad longitudinal ribs or undulations on the middle of the 
whorl, crossed by numerous revolving linear ribs. 

PAL. VOL. II.— 20 
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Length, 1.15 inch -f- ; width, .6 inch. The total length of a perfect specimen 
would probably be about 1.4 inch. 

Very rare. A single specimen from the Martinec Group^ at Martinez ; Coll. by 
Mr. Malhewson. 

This shell is allied to F. Martinez^ but ditTers in the more narrowly tumid char- 
acter of the whorls, and the fewer longitudinal ribs. F. Martinez^ so far as known, 
is characteristic of the Tejon Group. 

F. OCCIDENTALIS, n. 8. 
PL 26, Pig. 28. 

Shell small, robustly fusiform ; spire moderately elevated, tur- 
rieulated ; whorls five, angulated, sloping straight above, body 
whorl slightly convex below. Aperture broad, angulated pos- 
teriorly, produced in a narrow canal in front ; outer lip simple, 
inner lip incrusted. Surface marked by about thirteen or four- 
teen small nodes on the angle of the whorls, and by numerous 
revolving ribs, about six or seven above the angle, and from six- 
teen to twenty below, two or three of which are larger than the 
others. 

Length of broken specimen, .6 inch; total length, about .7 inch; width of 
body whorl, .45 inch; width of aperture, .2 inch. With the preceding. 



NEPTUNEA, Bolt 

S. G. TriionofusuSy Beck. 

{AlraciuSj Ag. preoc.) 

N. (T.) CRETACBA, U. B. 
PI. 26, Fig. 24. 

Shell thin, short, rounded fusiform ; spire low, whorls five, 
rounded. Aperture broad, angulated behind, produced into a 
curved canal anteriorly ; outer lip simple, thin, columella curved, 
excavated in the middle. Surface smooth, or if sculptured, carry- 
ing only very minute markings. 
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Length, 1.7 inch ; width, 1. inch ; length of aperture, 1.2 inch. 

The only specimen I have seen is from Martinez, from the Tejon Group, or from 
the beds intermediate between that and the Martinez Group, west of the town. It 
id* BO weathered that the sculpture, if any, is obliterated. The only shell with 
which this could be confounded, even in casts, is Faaciolaria IceviuaeuUij and from 
that it can be readily distinguished by its more gibbous form and curved canal. 

K MUCRONATA, D. 8. 
PI. 26, Fig. 26. 

Shell moderate in size, thiu. rounded fusiform ; spire elevated, 
acute; whorls seven, rounded; suture sharply defined, linear; 
body whorl regularly convex, swollen in the middle, excavated 
in advance. Aperture large, acute behind, continued into a 
(slightly curved?) canal in advance; outer lip simple, thin; inner 
lip slightly incrusted; canal (from lines of growth) moderately 
produced and a little deflected. Surface marked by a few faint 
striae of growth, and by regular, small, revolving impressed lines. 

Length, 1.1 inch ; width of body whorl, .6 inch ; length of aperture, .65 inch. 
Not common in the Martinez Group, at Martinez ; Mathewson. The shell re- 
sembles somewhat Fusua Cali/omicusj but can be distinguished by its more slender 
acuminate spire, the entire absence of longitudinal ornament, thinner shell, more 
convex form, the curved canal, and by the details of sculpture. F. Calif omieua 
has not, as yet, been found at so low a horizon, stratigraphically, as the present 
species. 



PAL^ATRACTUS, N. Gen. 

I propose this name for a group of Fusoids of more or less 
pyriform shape, with a low spire, thick shell, slightly twisted 
columella, simple outer lip, inner lip incrusted, and with a heavily 
ribbed or cancellate surface. They cannot with propriety be 
placed in any of the heretofore described genera of Fusintz; 
Neptunea has a more or less elevated spire, and its sub-genus, 
TriionofusuSj with a low spire, is very thin, and the surface smooth, 
or marked only hy fine lines; Caniharus has the outer lip crenu- 
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lated or striate iuternally; Tritmiidea has a tooth on the posterior 
part of the columellar lip, and the other genera are obviously un- 
tenable. 

P. CRASSUS, n. s. 

PL 26, Fig. 26. 

Shell small, pyriforra, heavy ; spire low, whorls five, rounded; 
suture impressed. Surface marked by prominent revolving ribs, 
crossed by irregular longitudinal ribs or lines; these latter are 
variable in size, number, and disposition, generally having a more 
or less regular arrangement, being of about the same size as the 
revolving ribs, and producing nodes or tubercles on the latter 
where they cross; between the larger markings are very numer- 
ous fine lines of growth. Aperture broad in the middle, acute 
behind; outer lip simple, inner lip incrusted; canal moderate and 
slightly twisted. 

Length, .62 inch ; width, .46 inch ; length of aperture, .5 inch. 

From the Shasta Group, from a cafion in the foot-hills, a mile south of the road 
from Colusa to the Sulphur Springs, near the eastern margin of the Coast Range, 
Colusa County. Rare. 



ERIPACHYA, N. Gm. 

Shell short, robust, subovate to subfusiform, spire moderately 
elevated. Aperture broad, terminating in advance in a very short 
canal or a mere notch; outer lip simple; inner lip more or less 
heavily incrusted. Surface marked by longitudinal ribs and re- 
volving lines. 

The present genus is proposed to receive three speciee described in Pal. Cal., 
Vol. 1, under the name of Nepiunea^ but which possess a series of characters in 
common, sufficiently different from the typical species of that genus, to warrant 
their separation. They are small shells, about an inch in length, robust, thick, and 
want entirely the recurved canal of Nepiunea ; and they cannot, with any greater 
propriety, be placed in any of the other described genera of the family. They are 
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fill peculiar to the older divisions of oar California Cretaceous, and two out of the 
three species are represented by but few specimens, and are confined to single 
localities. 

E. PONDBROSA, Qabb. 

{Neptunea jxmderoaa, Gabb; Pal. Cal., Vol. 1, p. 88, pi. 18, fig. 88.) 

The most common of the three species, numerous specimens having been ob- 
tained at Tuscan, or Lick Springs, by Dr. Yeatch. It has also been found at 
Pence's Ranch, Butte County. 

E. PERFORATA, Gabb. 

{Nepiunea perforata, Gabb ; Pal. Cal., Vol. l,p. 89, pi. 18, fig. 89.) 

Referred by error to page 81 on the index to the plate. 

Not rare at Cottonwood Creek, Shasta Group ; ynknown elsewhere. 

A small shell, half an inch long. 

E. HoFFMANNii, Gabb. 

(Neptunea Hofmannii, Gabb ; Pal. Cal., Yol. 1, p. 90, pi. 18, fig. 41.) 
Pound with the preceding. Rare. 

? Neptunea gracilis, Gabb. 

Thifl shell, and f N. aupraplieaia, were referred to Nepiuntay because they agree 
with that genus, more than with any other. They however possess some charac- 
ters which render this reference doubtful, and more perfect material than has yet 
been obtained will perhaps warrant their separation. 

PERISSOLAX, Gabb. 

P. Blakei, Con. Sp. 

(Bwtycon f Blakei, Con. ; P. R. R. Rep., Vol. 5, p. 822, pi. 2, fig. 18.) 
[P. Blakei, Gabb ; Pal. Cal., Vol. 1, p. 92, pi. 21, fig. 110.) 

A specimen before me, of this shell, from Martinez, has three distinct revolving 
angles on the body whorl, instead of the two on the specimen figured as above, 
and the spire is not so high. Mr. Conrad denies my determination of the species, 
saying that his Buayeon Blakei is very different. I cannot agree with him, and am 
perfectly satisfied that this is the shell described by him from Tejon, where it is 
very abundant, and where no similar shell has ever been found. I would be less 
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positive were it not that he holds the same opinion about several other species, and 
it is not probable that a single boulder should have contained several species, 
never afterwards encountered by Professor Brewer on bis visit, by me on the three 
or four occasions when I have been there, or by Dr. Horn, who collected there 
assiduously for a number of months I 

Mr. Conrad, in the Smithsonian Check List, mentions a P. OoMti, Con. No 
such species has ever been described ; can this be the shell 7 Mr. C. says he does 
not remember, and I have no other clue. 

SURCULA, H. & A. Ad. 

8. PKfiATTENUATA, D. 8. 
PL 26, Fig. 27. 

Shbll very long and slender; spire unusually high; whorls 
angulated, numerous (perhaps ten or more). Surface marked by 
a row of small nodes on the angle of the whorls, and by numer- 
ous small revolving ribs, crossed by irregular lines of growth, the 
latter, at times, elevated, so as to form imperfect longitudinal ribs. 
Aperture short, as compared with the height of the spire ; outer 
lip broadly and shallowly emarginate above the angle of the 
whorl, produced and regularly convex below. 

Length, 2.5 inch (about) ; length of aperture, 1 inch; length of body whorl, .7 
inch. 

From the Tejon Group, San Diego ; Dr. Cooper. 

This species can be at once distinguished by its extremely elongate form, and 
the comparatively short aperture. As is usually the case with very slender fossil 
shells, it is nearly impossible to obtain an entire specimen, and I have never been 
able to see the whole spire. From the rate of diminution in size of the whorls 
towards the apex, I believe the species to have had at least ten, and perhaps one 
or two more volutions. 

S. (BuRCULiTBs) siNUATA, Gabb. 

PI. 26, Fig. 28. 
(Comia ainuatuSf Gabb ; Pal. Cal., Vol. 1, p. 123, pi. 29, fig. 227.) 

Shell broadly fusiform, spire shorter than the aperture, tur- 
reted; whorls about six to six and a half, angulated, concave 
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above, the upper volutions undulated or minutely nodose on the 
angle ; suture channelled. Aperture moderately wide, biangular 
posteriorly, outer lip deeply notched above the angle, prominently 
rounded in the middle. Surface marked by lines of growth, and 
by a few faint revolving lines anteriorly. 

Length, 1.9 inch ; width, .9 inch ; length of aperture, 1.2 inch. 

From the Tejon Group, Tejon ; at Gafiada de las Uvas and Arroyo de los Alisos. 

The species was originally described from a single broken specimen, which 
since proves to have been immature. It showed none of the characteristic por- 
tion of the lower part of the mouth, and while I noted the peculiar curve in the 
outline of the body whorl, I was misled into believing it to be a Cone. Having 
since obtained better specimens, I am fortunately able to refer it to its proper 
genus. It belongs to a group in the genus that has been indicated by Mr. Conrad, 
under the sub-generic name of Surculiieaf and which is characterized by the angu- 
lated ft)rm of the present species. Mr. Conrad's type is an Eocene fossil. 

S. (SUBOULITES) INCONBPICUA, n. S. 
PI. 26, Fig. 29. 

Shell small, spire high; whorls six (?), angulated, concave 
above and on the side; body whorl broad, rapidly tapering in 
advance. ^ Surface marked by two large revolving ribs, one on 
the angle and one a little in advance ; between these, and on the 
upper part of the whorl, the surface is covered with minute re- 
volving lines; below the lower of the two ribs, the remainder of 
the shell is marked by small revolving ribs. Aperture broad, 
biangular posteriorly; outer lip notched above, produced below; 
inner lip slightly incrusted ; canal moderate. 

Length of fragment, .47 inch ; total length of shell, about .55 inch ; width of 
body whorl, .3 inch ; length of aperture, .25— .28? inch. 
Fr6m the Martinez Group, Martinez. Rare ; Mathewson. 

HETEROTERMA, N. Gen. 

Shell short, robust-fusiform, spire low, body whorl dilated, 
canal moderately long, straight; outer lip broadly notched (fv 
emarginate near the suture ; columellar lip incrusted. 
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The general fornii and the notch at the upper part of the outer lip, place thu 
genusi without question, in the PleuroiomidcB, but its thick shell, low spire, and 
very broad body volution, separate it unmistakably from all the known genera of 
tfao family. 

H. TBOCHOIDEA, D. 8. 
PI. 26, Fig. 80, SO c. 

Shell depressed 'fusiibriiiy spire low, whorls five and a half, 
concave above, body whorl bicarinate, each carina bearing a row 
of large rounded tubercles ; suture linear, undulated, the upper 
margin of each whorl being attached to the upper row of tuber- 
cles on the preceding volution ; between the two carinsd on the 
body whorl, the surface is obliquely concave ; anteriorly it is deeply- 
excavated and produced in a long straight canal. Aperture Broad 
above, narrow and straight below; outer lip simple, broadly emar- 
ginate on the upper surface, inner lip incrusted. Surface orna- 
mented, besides the tubercles, by minute revolving lines, smaller 
above than below, and showing a tendency in advance, to alter- 
nation in size. 

Length, restored from lines of growth, .9 inch; width of body . yolution, .6 
inch ; length of aperture, .66 inch. 
Bare in the Martinez Group, Martinez; Mathewson. 

B£LA^ Leach. 

B. CLATHRATA, U. S. 
PI. 26, Fig. 81. 

Shell small, subfusiform; spire elevated, whorls six, the first 
\\ — 2 nuclear, rounded, smooth; the others angular, flat, or 
slightly concave on the sides, and sloping above a little concave 
to plane; body whorl excavated below, bicarinate in the middle. 
Aperture moderately broad, tapering slightly in advance ; outer 
lip simple, broadly excavated above, and slightly prominent in 
the middle ; inner lip slightly incrusted. Surface marked by two 
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revolving angles, between which, and above to the saturo, are 
very minute revolving striae ; in advance of the lower angle, these 
striae are larger and alternate in size ; besides these the whole 
surface is covered with longitudinal raised lines eorre>pouding to 
the strise of growth. 

Length, .87 inch ; width of body whorl, .18 inch ; length of aperture, .2 inch. 
A single specimen from the Tejon Group, Martinez ; Mathewson. 



COBDIEKA, Bouaalt 

C. MITILfiFORMIS, n. »• 
Pi. 26, Fig. 82. 

Shell elongate, mitneform, spire comparatively low; n amber 
of whorls unknown ; body whorl concave, angnlated and undu- 
lated above, long, slender, and sinuous below. Aperture long 
and narrow, biangular posteriorly, narrowing "gradually in ad- 
vance ; outer lip thin, obliquely emarginate between the angle 
and the suture, very slightly sinuous, nearly straight below ; inner 
lip rather heavily incrusted, jind bearing two (possibly three) 
oblique folds near the middle; canal produced, straight; suture 
impressed, linear, slightly irregular. Surface bearing ten or 
eleven prominent, slightly oblique longitudinal ribs, starting from 
the angle of the whorl, and becoming obsolete before reaching 
the middle; crossing these are numerous revolving ribs, small 
above the angle and large and rounded below. 

Length (less the greater part of the spire), .9 inch ; length of aperture, .65 inch ; 
width of body whorl, .4 inch. 

ThiB beautiful litUe shell has no near relatives in form, either in the genus, or 
among its associates in the formation, in other genera. Its discovery is of especial 
interest, since it is only the second known Cretaceous species of the genus, the 
other being also Califomian ; and this being by far the oldest species yet discovered. 
The existence of its congener in the Tejon Group was one of the numerous argu- 
ments used by an eminent authority, in support of his view of the Tertiary nge of 
that formation ; while we now have the genus carried back to near, if not to the 
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very base of the Cretac^us. So much for d priori reasoning, based on negatiTe 
grounds. 
From the Shasta Group, Colusa County, near the Hot Sulphur Springs. 



TRITONIUM, Link. 

T. Californicum, ll. 8. 

PI. 26, Fig. as. 

Shell Biriall, thiu ; spire elevated, whorls seven and a half, the 
first three and a half minute, nuclear, rounded and smooth; the 
others rounded and eostate ; suture impressed, varices about two 
to a volution, prominent. Aperture wide in the middle, acute 
posteriorly, and narrowed and produced into a short canal 
anteriorly ; outer lip acute on the margin, bearing a thickened, 
rounded varix behind; inner lip slightly iucrusted; canal abruptly 
deflected, moderate in length. Surface ornamented by about 
twenty acute longitudinal ribs, and about a dozen revolving ribs; 
between each pair of the latter are two or three fine elevated 
striae; where the first four of the larger revolving lines cross the 
longitudinal ribs, at each point of intersection, is a minute 
tubercle. 

Length, .7 inch ; length of aperture, .46 inch ; width of body whorl, 4 inch. 
Rare in the Tejon Group, Tejon. Dr. Horn. 

S. Gen. TRACHYTRITON, Meek. 
T. (T.) Tejonensis, n. s. 

PI. 26, Fig. 84. 

Shell large, fusiform, thin, spire elevated; whorls four and a 
half or five, subangulated, nodose. Aperture broad, anterior end?; 
outer lip (? dentate or) plicate within, inner lip straight anteriorly; 
body whorl flattened and sloping above, bearing about ten flat- 
tened tubercles on the angle, and with two or three larger and 
numerous smaller revolving lines anteriorly. 
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Length of a broken specimen (a cast), 2 inch ; width of body whorl, 1.8 inch ; 
length of aperture, 1 inch -f-. 

I have seen but a single specimen of this species, and that a cast, but I venture 
to describe it because it is so different from all the other fusiform shells in the for- 
mation, that it cannot well be mistaken. The impression on the matrix, and traces 
of ribs on the cast, together with small fragments of shell, show the surface to 
have been costate ; and some plications at the oral margin of the cast, indicate 
either a dentate or plicate labrum. There is a trace of but a single varix, and that 
high up on the spire ; this shows traces of numerous, well marked teeth. 

Tejon Group, Arroyo de los Alisos, Tejon. 

T. (T.) FUSIFORMIS, n. 8. 
(Pal. Cal., Vol. 1, pi. 18, fig. 46.) 

Shell small, short fusiform, spire nearly as long as aperture; 
whorls five and a half,, angulated. Aperture moderately wide, 
biangular posteriorly, narrowing in advance; inner lip slightly 
curved and incrusted; upper portion of body whorl flattened. 
Surface marked by fifteen or sixteen longitudinal ribs, diminish- 
ing from the angle towards the suture, and extending anteriorly 
to near the middle of the shell; these are crossed by numerous 
revolving ribs ; on the external surface can be seen one or two 
arrests in growth, indicated by a crowding and increase in size of 
lines of growth, and corresponding to a more strongly marked 
internal varix. 

Figure, above quoted, somewhat enlarged ; one of the varices is shown on the 
body whorl, near the aperture. Tejon Group, Tejon. Rare. 

This shell was overlooked while writing the descriptions for the first volume of 
the California Report; and I did not detect the mistake until too late to rectify it 

BRACHYSPHINGUS, N. Gen. 

Shell bucciniform, short, robust, thick; spire low; aperture 
large, notched anteriorly ; outer lip simple ; inner lip incrusted 
with a smooth callus ; surface longitudinally ribbed or striate. 

The nearest allied genus to this, is Chminella; they differ, in the present form 
wanting the high spire, and the compression of the whorls hear the suture, char- 
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acterietic of that genus ; it also resembles some of the forms of BuUia, eepedally 
in the sub-genus BuceinanopBf but the form of the aperture will at once distiDgaish 
them. 

B. LiRATUS, Gabb. 

{Buccmum liratum^ Qabb; PaK Cal., Vol. 1, p. 96, pi. 28, fig. 211.) 

B. 8INUATUS, n. 8. 
Pi. 26, Fig. 85. 

Shell short, thick, subovate ; spire low, whorls four to four 
and a half, almost entirely hidden, except on their upper margin; 
suture variable, sometimes deep and bordered by a thickening 
of the succeeding whorl, sometimes almost linear; body whorl 
swollen in the middle, and marked by sinuous longitudinal lines 
of growth, and in some specimens by undulations of the same 
form ; on the anterior part of the shell are a few minute revolv- 
ing lines. Aperture broad in the middle, acute behind, narrowed 
in front, and deeply and narrowly notched; a rib revolves back- 
wards from this notch around the anterior portion of the shell, 
occupying tlie former position of the notch at the successive 
stages of growth ; outer lip simple, slightly sinuous in outline ; 
inner lip heavily incrusted. 

Length, 1.4 inch ; width of body whorl, .9 inch ; length of aperture, 1.1 inch. 

A very variable shell, both in the height of the spire and in the intensity of the 
surface markings. Some specimens are perfectly smooth except for the revoWing 
lines, while others are strongly costate by well marked but irregular sinuous longi- 
tudinal ribs produced by irregular growth. 

From the Tejon Group, Martinez ; found over a small area, but apparently 
common, where they do occur ; all the specimens were obtained by Mr. Mathewson. 

BULLIA, Gray. 

MolopophorvSy N. Sub^Oen. 

Short, robust, spire moderately elevated, suture bordered by a 
more or less distinct carina. Surface longitudinally ribbed or 
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striate. Aperture obtuse behind, and very slightly notched ; outer 
lip simple, inner lip very slightly incrusted, sinuous; anterior 
notch small but distinctly defined. 

The present form has the carinated, or subangulated posterior portion of the 
whorl, characteristic of some species of the genus BuUia, but more nearly the 
shape of the sub-genus Bueeinanops, d'Orb. 

The species is of the same general style as BulUa (Bueeinanopa) monUiferumj 
Yal., but its very low spire and small anterior notch, separate it. 

B. (M.) STRIATA, n. S. 
PI. 26, Fig. 86. 

Shell small, compact; spire moderately elevated, whorls five, 
convex, the first two smooth, the others longitudinally ribbed ; 
suture deep, undulated, and bordered by a rib on the top of the 
succeeding whorl. Surface ornamented by irregular longitudinal 
striae, some of which are more elevated than the others, and form 
slightly sinuous ribs. Aperture broad, outer lip simple, very 
obscurely notched adjoining the suture; inner lip very sinuous, 
slightly incrusted; anterior notch deep, narrow and oblique, 
bordered by two faint, variable folds, which revolve obliquely 
around the canal. 

liongth, .8 inch ; width, .2 inch ; length of aperture, .21 inch. 

Bare in the Tejon Group. Dr. Horn. 

A pretty little Buocinoid shell, entirely unlike anything else in California. 



TURBINELLA, Lam. 

T. CRASSITESTA, U. S. 
PI. 26, Fig. 37. 

Shell moderate in size, subfusiform, thick, spire low ; whorls 
four to four and a half, suture distinct. Surface marked by four 
or five large revolving ribs on the middle and upper part of the 
whorl, and smaller ones anteriorly, the larger of these are crossed 
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by twelve to fourteen broad longitudinal ribs, each point of in- 
tersection being marked hy an enlargement of the revolving riba. 
Aperture broad in the middle, narrowed and straight in advance; 
outer lip acute and undulated on the margin, inner lip thickened, 
flattened, and bearing two distinct oblique folds in the middle ; 
canal produced, straight. 

Length, 1.2 inch ; length of aperture, 1 inch ; width of bodj whorl, .6 inch. 
Bare in the Martinez Group, Martinez. Mr. Mathewaon. 

MITRA, Lam. 
M. CRETACEA, Gabb. 

{Mitra cretaeea, Gabb ; Pal. GaL, Vol. 1, p. 108, pi. 28, fig. 216.) 

Since the publication of the first volume of the Beport, another specimen of this 
rare species has been obtained at the same locality, from the Tejon Group. It 
differs in some respects from the first, showing faint traces of crenulation on the 
angle of the upper whorls, the body whorl is more robust, and the anterior end, 
which was absent in the first specimen, is regularly tapering, making the aperture 
slightly longer than the spire. All of the whorls are more distinctly carinated on 
the angle than in the specimen figured. 

PICOPSIS, Ck)n. 

Mr. Conrad proposed this name to include a group of thin subfusiform shells, 
apparently allied to Fieus, but with a somewhat higher spire, and a straight, or 
nearly straight, and somewhat produced canal. The group seems to be a well 
defined one, and includes numerous species in the newer Cretaceous, and in the 
Eocene. His type is his Fieus pcniius, = Pyrula eanceUaia, Lea, of the Alabama 
Eocene. 

The following Californian sjiecies belong to this type : 

F. RfiMONDir, Gabb. 

{Fusu9 (Hemifumu) Bhnondii, Gabb ; Pal, Cal., Vol. 1, p. 87, pi. 18, fig. 86.) 

F. HoRNii, Gabb. 

{F. (H.) Hamii^ Gabb; Pal. Cal., Vol. 1, p. 86, pi. 28, fl|r. 206.) 



Digitized by 



Google 



CRETACEOUS FOSSILS. 159 

F. CooPBRiT, Gabb. 

{F. (H.) Oooperii, Gabb; Pal. Cal., Vol. 1, p. 86, pi. 28, fig. 207.) 



UROSYCA, N. Oen. 

Shell thin, pyriform, spire very slightly elevated, body whorl 
long. Surface transversely striate or caneeilate. Aperture broad 
above, narrow and produced below ; outer lip simple, inner lip 
very slightly incrusted; canal long, slender, and slightly twisted. 

This genus seems to be closely allied to Ficopsis, but differs from it in its more 
pyriform sbape, and in tbe canal being more slender, proportionally longer, and 
contorted instead of being perfectly straigbt. Mr. Conrad has placed FUopsis as 
tbe next genus to Ficus^ and I tbink correctly. We have thus, at least three 
genera of this group, characterized by their general ficoid sbape, thin shells, low 
spires, and more or less delicate sculpture. In the absence of the animals, it is 
difficult to ascertain the family relations of shells so closely allied in form as these 
are to some of the FusinoB, and it is not improbable that there are many fossil 
shells called by the promiscuous appellations of Fusus and Pyrtda^ which really 
belong to this family. 

U. CAUDATA, n. 8. 
PI. 27, Fig. 88. 

Shell moderately large, pyriform, spire low, whorls five, the 
upper rounded, the body whorl subangulated by three nearly 
equidistant, nodose, revolving carinse; top of whorl slightly 
sloping, interspaces between the ribs slightly concave, anterior 
portion deeply excavated. Surface crossed by numerous small 
revolving strise. Aperture broad, outer lip simple, inner lip 
slightly incrusted, canal long, slender, slightly twisted. 

Length, 2.85 inch; length of aperture, 2.15 inch; width of body whorl, 1.8 
inch. 

Rare in the Martinez Qroup, Martinez. Mr. Mathewson. 

Resembles somewhat Ficopsis Cooperii in style of ornament, but can be dis- 
tinguished by its greater size, lower spire, broader body whorl, the presence of 
three instead of two carinse, and by the curved canal. 
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SYCODES, N. Om. 

Shell Bubpyriform, nearly of the shape of an immature 
Cyprasa; spire low. Aperture simple, narrowing slightly in ad- 
vance, and with a shallow anterior notch ; columella straight in 
front. Surface plain, or ornamented only by fine lines. 

I described the species on which this genus is founded, in the first vol. PaL CaL, 
under the generic name of Ficus, Since then I have been able to determine that 
the form is constant, and, as I then supposed, the specimens are adult* So far as 
I know, it is the oldest known form allied to Fieus^ being from the Chico Group. 
The species is rare, all the specimens coming from a single locality. 

The genus is evidently closely related to Ficua^ differing principally in its pro- 
portionally thicker shell, in the straight, short columella, and the anterior part of 
the mouth continuing wide to the extremity, instead of narrowing as in all the 
allied genera. 

S. CYPB^oiDES, Gabb. 

{f FUua eyprcdMeSf Gkibb ; Pal. Cal, Vol. 1, p. 68, pi. 19, fig. 106.) 



EUSPIRA, Ag. 

An Oolitic genus, possessing all of the leading characteristics of the following 
shell, the flattened and angulated upper surface of the whorls, the closed umbilicus, 
and slight thickening of the columellar lip. In all of its peculiarities, except the 
flattening of the upper portion of the volutions, it seems closely allied to Ampul- 
iina and Lunatia. 

E. ALVEATA, Con. Sp. 

(Naiica alveata. Con. ; P. R. R. Rep., Vol. 6, p. «21, pi. 2, fig. 8.) 
(Amauropsia alveata, Gabb; Pal. Cal., Vol. 1, p. 110, pi. 19, fig. 69 ; pi. 21, fig. 111.) 
(AmpuUina alveata. Con. ; Smithsonian Check List, No. 459.) 
Characteristic of the Martinez and Tejon Groups. Common. 
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NEVERITA, Risso. 

N. GLOBOSA, n. s. 
PI. 27, Fig. 89. 

Shell eubglobose, spire low, acute ; whorls rouDded, five and 
a half, rapidly increasing in size, the last sloping above, and 
slightly flattened on the side; umbilicus small but well marked. 
Aperture suboval, narrower above than below ; outer lip simple, 
inner lip with a heavy callus, prominent above, slightly flattened 
on the inner face, the portion over the umbilicus flat, rather thin, 
and sometimes bearing a faint transverse groove. 

Length, .75 inch ; width, .72 inch ; length of aperture, .68 inch ,* width of aper- 
tare, .82 inch. 

From Nevenia seeta, its nearest ally, this shell can he distinguished hy its much 
more globose form, the upper part of the whorl being round instead of sloping 
almost regularly from the apex ; it is not so wide at' the base ; the callus is very 
large posteriorly, instead of being thin and narrow as in «ecto, and the portion 
over the umbilicus is small, rounded and flat, instead of being, as in secto, large, 
convex, and triangular. 

From the Tejon Group, ten miles west of Oriswold's, on the road fronuSan Juan 
to New Idria, and southeast of the << Sheep Well." 



AMPULLINA. 

A. STRIATA, n. S. 
PI. 27, Fig. 40. 

Shell small, compact, subglobose, whorls five, rounded, suture 
deep, whorls in some cases rounded, subtruncated above, adjoin- 
ing the suture, in other specimens regularly rounded. Surface 
ornamented by numerous, minute, revolving, impressed lines, 
more or less interrupted by the lines of growth. Aperture subo- 
vate, widest in advance; outer lip thin, simple; inner lip simple, 
terminated anteriorly by a narrow, flattened margin commencing 
m the umbilical region; umbilicus closed or minutely perforated. 

PAL. VOL. II. — 22 



Digitized by 



Google 



162 PALJEONTOLOGY OF CALIFORNIA. 

Dixnensiong of a small specimen : Length, .68 inch ; width of hody whorl, .67 
inch ; length of aperture, .52 inch. 

From the Martinez Group, Martinez ; Mr. Mathewson. 

A yariable shell, the greatest variation being in the shape of the body whorl, 
some specimens being much more expanded and oblique than others. 

TEREBRA, Brug. 
T. Californica, n. 8. 

PI. 27, Fig. 4L 

Shell small, slender, elongated, sides flattened; whorls eleven, 
flattened on the sides, the body whorl slightly convex a little 
below the middle, and excavated below. Surface ornamented by 
small, slender, and slightly sinuous longitudinal ribs, the upper 
margin of the whorl bordered by a slightly thickened rim. Aper- 
ture elongate, outer lip simple, inner lip incrusted, canal a little 
deflected and twisted, notch very small. 

Length, .62 inch ; width of body whorl, .08 inch ; length of aperture, .11 inch. 
From the Tejon GTroup, Martinez ; a single specimen found by Mr. Mathewson. 

CHEMNITZIA, d'Orb. 
C. PLANULATA, Gabb. 

(C. Spillmannif Gabb (not Con.) ; Pal. Gal., Vol. 1, p. 115, pi. 19, fig. 70.) 

Gn examining Mr. Conrad's original specimen, I am inclined to agree with him 
that there are some good points of specific difference, and therefore propose the 
above name. 

PUGNELLUS, Con. 
P. HAMULUS, Gabb. 

PI. 27, Fig. 42, 42 a. 

(P. hamulus, Gabb; Pal. Cal., Vol. 1, p. 81, pi. 20, fig. 124; pi. 18, fig. 48.) 

This shell is extremely yariable from the changes of age. The two figures 
quoted above give a young shell, and one that has acquired its lip and incrustation. 
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In the latter, pi. 20, fig. 124, there is shown an angular notch on the outer lip, also 
mentioned in the description as one of the specific characters. The shell is a com- 
mon one, and the discovery of numerous specimens shows that this notch is by no 
means constant. A very old, but small individual before me, is so heavily incrusted 
that its original form is entirely lost, and several expert conchologists have been, 
on first sight, at a loss to recognize at all, even its family relations. It shows 
no trace of a spire or of volutions, and the outer lip is almost as large as the body 
whorl, while the canal is very short, and incurves at almost a right angle to the 
axis of the shell. Were I less familiar with the species, I should hesitate in calling 
this sp^ecimen by the same specific name, but I have seen so many variations in its 
form, that I have no doubts whatever on the subject. 

S. Gen. Qymnarua^ Gabb. 
P. (G.) MANUBRiATUs, Gabb. 

{Pugnellua manubriahts, Gabb; Pal. Cal., Vol. 1, p. 126, pi. 29, fig. 229, a.) 
{Pugnellus (Oymnartis) manubriatuSy Gabb; Amer. Jour. Conch., 1868, p. 189, pi. 
18, fig. 4, 6.) 

In PalflBontologia Indica, Gasteropoda, p. 21, Stoliczka suggests that this species 
may be identical with P. eonioriuSf Shy. sp., which it closely resembles in sculp- 
ture. It differs in being a much more slender shell, the callosity never heavy, the 
outer lip more regular in form, and the anterior canal straight, instead of being 
incurved as in contoriua. In the Journal of Conchology, I recently suggested a 
subgeneric separation, mainly on the peculiar form of the canal. I have examined 
a large series of specimens, and cannot agree with Dr. Stoliczka, that the thinness 
of the callosity is due to injury, since the same characters obtain in all the indi- 
viduals. Nor is the canal broken in the specimen figured. I have never detected 
the slightest indication of a curve in this portion of the shell, where the specimens 
were perfect, or nearly so. 

CYPR^A, Linn. 
S. Oen. Luponia, Gray. 
C. (L.) Bayerquei, Gabb. 

PI. 27, Fig. 43, o, 6, e. 
{f Oyprcea Bayerquei, Gabb; Pal. Cal., Vol. 1, p. 129.) 

Shell small, ovoid, convex, broadest near the upper end, 
gradually tapering convexly anteriorly; spire entirely hidden even 
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in the young shell ; base sub-flattened. Aperture narrow, outer 
lip considerably produced posteriorly, thickened and strongly 
incurved, slightly carinated near the extreme anterior end, both 
lips bearing numerous small teeth, placed deep in the mouth, and 
not continued downwards to the margins. Surface smooth, or 
marked by indistinct longitudinal lines of growth. The young 
shell is thin, the lines of growth pretty distinct, the aperture 
broadly expanded in the middle, and apex is submerged. 

A perfect specimen has been obtained in the Tejon Group at Martinez, and Dr. 
Horn Bent me two immature ones from Tejon. 

S. Oen. Epofna^ H. & A. Ad. 

C. (E.) Mathkwsonii, n. s. 

PI. 27, Pig. 44, a, 6. 

Shell small, thick, very convex, inequilateral, most convex in 
the middle and a little above ; the outer lip straighter than the 
opposite side; ends but slightly produced, anterior end more 
than the posterior; base convex. Aperture linear, outer lip pro- 
duced behind more than the inner, thickened by a callus, ex- 
panded laterally, especially towards the ends, where the margin 
is thinner and subacute; inner lip regularly incrusted, carinated 
in advance; both lips bearing a few large teeth, those on the 
inner lip being continued as raised lines, to a considerable dis- 
tance on the face of the body whorl. Surface smooth, the limits 
of the thickening of the outer lip being pretty well defined. 

Length, .43 inch ; width, .28 inch ; height, .22 inch. 

This beautiful little shell has no relations in the formation. It approaches most 
nearly the sub-genus Epona of H. and A. Adams, but differs from the more typical 
species of that group, in the very small degree to which the ends are produced. I 
have never seen but a single specimen, which I obtained from Mr. Mathewson, 
who found it in the Tejon Group at Martinez. 
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ANCHURA, Con. 
A. FALCiFORMis, Gabb. 

{AporrhaiafaleiformUf Qahh; Pal. Cal., Vol. 1, p. 127, pi. 20, flg. 83.) 

Subsequent discoveries show that the canal of this shell is very long and straight. 
From being extremely slender, it is rarely preserved. One specimen from Chico 
Creek has an aperture, including the canal, as long as the spire. All of the species 
described in the above work as Aporrhaia^ belong to the genus Anchura, 

Following the custom of nearly all writers on the subject, I have there and else- 
where, heretofore quoted Aporrhais as a genus of Petiver, Bacosta, &c. Recently 
having had my attention specially called to the subject, I investigated the history 
of the generic name anew for myself, and have published the result of my study 
in the American Journal of Conchology, 1868, page 143. Neither Aldrovandi, 
Petiver, nor Dacosta, ever knew the name as connected with the true Aporrhais, 
They all applied it to various species of Pterocera; a good opportunity for some 
conchological revolutionist to make another *< restoration," and quote P/«roc€ra 
as the genus Apcrrhaia of Aristotle, Aldrovandi, ei id omne genua, 

A. TRANSVERSA, D. 8. 
PI. 27, Pig. 45. 

Shell small, fusiform, spire elevated; whorls rounded, their 
number unknown, suture deep. Surface of upper whorls, and 
upper part of body whorl, strongly cancellated by longitudinal 
and transverse ribs ; body whorl strongly carinated near the lip, 
the carina running out, and forming a sort of midrib or keel to 
the lip. Lip long, transverse, curved upwards, the upper margin 
regularly concave, tip acute, lower margin broken ; canal long, 
straight. 

Length unknown ; about .7 inch ; width of body whorl, .2 inch ; including 
length of lip, .6 inch. 
From the Martinez Group, Martinez. 
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? A. CARINIPERA, n. 8. 
PI. 28, Fig. 46. 

I propose this name for a minute shell, of which I have but a 
single rather imperfect cast. It is short, robust fusiform, the 
whorls rounded, the body whorl tapering gradually in advance, 
instead of ending in a slender canal, as in the typical Anchuras. 
The lower whorls carry a single prominent rib on the middle, 
and the margin of the mouth is broken where (if it is an Anchura) 
the lip process should take its rise ; the whole surface is orna- 
mented by numerous revolving striae, visible both on the shell 
and, to a less degree, on the cast, becoming strongly marked ou 
the inner margin of the outer lip. 

Length of the fragment, less two or three volutions of the apex, .82 inch. 

From the Martinez Group, Martinez. 

I have referred this little shell to the genus Anehuraf with considerable hesita- 
tion, because I have no proof that it possessed the expanded lip, and because the 
anterior canal, which in all the known species is slender, and more or less produced, 
is, in this case, short and robust. Further specimens will be necessary before its 
true generic relations can be definitely settled. 

HELICAULAX, Gabb. 

H. BICARINATA, U. S. 
PI. 27, Fig. 47. 

. Shell robust fusiform, spire elevated ; whorls six ; sides regu- 
larly sloping, body whorl bicarinate, the upper edge of the whorl 
joining the upper carina of the preceding volution, so as to pro- 
duce a continuous .slope to the apex. Surface marked by numer- 
ous, minute revolving lines, one or two of which, below the lower 
angle of the body whorl, are larger than the others; a series of 
small nodes on each carina of the last whorl. Aperture broad, 
continued posteriorly by a long, slender canal running up the 
spire to near the apex, and then curving outwards and backwards; 
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outer lip expanded, biangular, bordered by a thickened margin, 
the posterior and lateral margins concave, a digitate process at 
the posterior angle; anterior angle (not produced?); inner lip 
expanded over the front of the body whorl, and continued up the 
spire as high as the canal, very much thickened and longitudi- 
nally striate on the outer margin; canal and anterior portions of 
the shell unknown. 

Length, less aH of the anterior canal| 1. inch ; width of body whorl, T45 inch ; 
width, including outer lip, .9 inch. 

From the Shasta Group, Cottonwood Creek, Shasta County. 

A peculiar shell, easily distinguished even in fragments by the regular slope of 
the spire, the biangular form of the body whorl, the heavy incrustation of the 
inner lip, and the long, solid posterior canal. The genus, proposed by me in Amer. 
Jour. Conchology, 1868, page 145, is a strongly characterized member of the Apor- 
rhaidoBy and seems to be the nearest ally of Aporrhaia in the Cretaceous, having 
many of the characters of that genus, and forming the link between it and Anchura; 
the lip being much more like the latter than the former genus, unless perfect speci- 
mens of the present species should prove, by being bi-digitate, that this is not a 
constant character. 

H. COSTATA, n. fl. 

PL 28, Fig. 48. 

Shell small, broadly fusiform, spire elevated ; whorls six or 
seven, angulated in the middle, sloping, and nearly straight above, 
slightly convex below; above the angle are numerous fine strife, 
below are five or six subacute revolving ribs, with broad concave 
interspaces. Aperture broad above, narrowed in front, posterior 
canal well marked, and curving backwards; outer lip and ante- 
rior canal unknown ; inner lip thinly incrusted. 

Length, less the anterior canal, .47 inch ; width of body whorl, .8 inch. 

From the Martinez Group, Martinez. 

A little shell, strongly characterized by its revolving ribs, and very angular 
whorls. The posterior canal, in the specimen, reaches to the second whorl above 
the aperture, and seems to have been attached to the spire still further, before 
being deflected ; the groove is unusually deep, and the specimen was probably not 
entirely mature, judging both from this character, and from the thinness of the 
inner lip, which, in all the other species, is heavily incrusted. 
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LOXOTREMA, Gabb. 

L. TURRITA, U. B. 
PI. 28, Fig. 49. 

Shell elongated, turreted, spire elevated, nearly twice the 
length of the aperture; whorls about six to six and a half, 
slightly convex on the sides, abruptly truncated and flat on the 
upper margin. Body whorl marked by eight or ten revolving 
lines on the anterior half, crossed by sinuous lines of growth; 
both sets of markings being very variable in distinctness in dif- 
ferent specimens. Aperture obliquely subquadrate, bordered on 
the inner side by a raised lip, the top retreating upwards, and 
very obliquely backwards; outer lip thick above and below, very 
thin in the middle, and with a strongly sinuous margin, most 
prominent near the anterior end; inner lip thick, its margin 
somewhat raised above the suface of the body whorl ; anterior 
extremity of aperture not notched, but produced, and slightly 
channelled. 

Lengthi 1.65 inch ; width of body whorl, .8 inch ; length of aperture (internal 
mea8ure)| .6 inch ; width, .45 inch. 

Common in the Tejon Group, ten miles west of Griswold's, between San Juan 
and New Idria. 

This very peculiar shell is evidently closely allied to Struthiolaria, but differs in 
the shape of its volutions, the elevdted spire, and the retreating backwards of the 
posterior margin of the aperture. It has the characteristic lip-like anterior end 
of that genus, and its sinuous outer lip. A marked character is the extreme thin- 
ness of the middle of the whorl, and the equally unusual thickness of the walls 
both above and below this point, rendering it almost impossible to obtain a speci- 
men in which the middle of the outer lip is not broken away. 



ATRESIUS, N. Gen. 

Shell elongate, spire elevated; whorls rounded, aperture ovate, 
slightly produced in front, outer lip entire, thin ; columella not 
incrusted, imperforate; surface marked by revolving ribs. 
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A non-pearly shell, resembling 7\iba, Lea, nnd Spironemaj Meek, but differing 
from both in being entirely imperforate, showing no trace even, of an umbilical 
depression. It is most probably a member of the lAttorinidas^ and should be placed 
near Spirtmema. 

A. LIRATUS, n. 8. 

PI. 28, Fig. 60. 

Shell small, thin, elongate; spire elevated, number of whorls 
unknown, whorls regularly convex, suture linear. Surface 
marked by about fourteen or fifteen subacute revolving ribs 
with concave interspaces, the space between the upper rib and 
the suture twice as broad as those below, first rib mhiutely crenu- 
lated, the whole surface crossed by tine but distinct lines of 
growth. Aperture subovate, a little produced and subangular 
in front, outer lip simple, thin, and showing faint traces internally 
of the ribs on the surface, columella curved. 

Length (broken), .43 inch ; total length, .65 inch ? ; width of body whorl, .37 
inch ; length of aperture, .28 inch. 
From the Shasta Group, Colusa County, southeast of the Hot Sulphur Springs. 



TURRITELLA, Lam. 

T. Martinezensis, n. s. 

PI. 28, Fig. 61. 

Shell robust, apical angle broad; whorls twelve, angulated, 
flat to concave above and below the angle ; body whorl with two 
angles, the lower less prominent than the upper; in the spire 
but one angle is visible, the upper edge of the whorl being applied 
to the lower angle of its predecessor. Surface marked by two or 
three strong lines on the upper face, one between the revolving 
angles, and sometimes one or two below; besides there are 
numerous line revolving lines, all crossed by faint striae of growth. 
Aperture broad, outer lip slightly sinuous, inner lip flattened and 
somewhat twisted. 

PAL. VOL. II.— 23 
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Length, 2.3 inches; width of hody whorl, .95 inch; length of aperture, .55 inch. 

From beds intermediate between the Martinet and Tejon Groups, Martinez. 
Numerous specimens were obtained at a single locality by Mr. Mathewson. 

This shell is entirely unlike any other Californian Cretaceous TurrUeUa^ and 
resembles in its style of ornament some of the Eastern Miocene species. It can 
bo easily identified by its prominent single angle on each whorl of the spire, and 
by its broadly expanding form, approaching in this character to T. rohusta of the 
Chico Group. 

NERITA, Linn. 
S. Gen. Theliostyla, Morch. 

N. (T.) TRIANGULATA, H. 8. 
PI. 28, Fig. 62, 52 a. 

9 

Shell small, thick, aemi-ovoid, spire flattened; whorls two or 
•two and a half, rapidly increasing in size. Surface divided by three 
angles into four nearly equal revolving planes, each plane marked 
by four or five rounded ribs with equal interspaces. Mouth 
rounded subquadrate, outer lip subacute on the rdargin, very 
thick behind, and internally toothed; inner lip broadly expanded, 
nearly straight on its internal edge, and bearing a few large teeth, 
its surface coarsely pustulated. 

Length, .28 inch ; width, .88 inch ; height, .25 inch. 

Not common in the Tejon Group at New Idria, where I found but two speci- 
mens. It has never been encountered elsewhere. 



CALLIOSTOMA, Swains. 
ZizypJdnua, Gray. 

C. RADIATUM, n. S. 
PI. 28, Fig. 58. 

Shell minute, broadly conical ; whorls four (or more), sides 
flat, sloping; suture well marked. Surface ornamented by four- 
teen or fifteen large radiating ribs, which produce an undulation 
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of the upper margin of the whorl, and abut against a strongly 
marked revolving rib bordering the lower angle; these are crossed 
by six or seven smaller revolving elevated lines ; under surface 
marked by numerous, minute, revolving striae. Aperture sub- 
quadrate; inner lip straight, slightly oblique and thickened. 

Length, .16 inch ; width, .18 inch. 

This Bpeciea is known by but a single specimen from the Chico Group of Texas 
Flat| Placer County. It is not improbably a young shell, though it already pos- 
sesses four volutions. It has so well-marked a series of characters that I have 
ventured to describe it, since it cannot be confounded with any known species. 

ATAPHRUS, N. Gen, 

Shell thick, flattened snbglobose. Surface smooth. Aperture 
subovate, oblique; outer lip simple, inner lip thick, rounded, 
uniting with the outer lip by a regular curve; umbilicus entireljt 
hidden. 

The present genus seems to occupy an intermediate position between the recent 
genera OxysUle^ Phil., and PhoiinuUi^ U. and A. Adams. From the former it 
differs in having a rounded columella, instead of flattened ; while from the latter, 
it can be distinguished by its smooth surface and the junction between the Inbrum 
and labium being by a regular curve in front, instead of the columella terminating 
in a point near the external edge, as in PhoHnula, 

A. CRASSUS, n. S. 
PI. 2S, Fig. 54. 

Shell small, thick, flattened subglobose, spire low; whorls 
four, rounded, revolving a little obliquely; body whorl slightly 
flattened below. Surface marked only by lines of growth. Aper- 
ture oblique, subcircular, columellar lip thick and rounded; um- 
bilical region covered by a smooth callus, which merges insensibly 
into the general surface. 

Length, .18 inch ; width, .28 inch. 

Kare in the Martinez Group (?) at Martinez. Specimens were sent me by Mr.- 
Mathewson, but not so labelled that I can determine their horizon, and they are 
so carefully trimmed out of the matrix that I have no associated species to assist me. 
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MARGARITELLA, M. & H. 

M. ANGULATA, 11. 8. 
PI. 28, Fig. 66. 

Shell small, thin, highly polished, spire elevated; whorls four 
and a half, convexly flattened on the sides, more or less truncated 
above ; body whorl very slightly convex on the base. Surface 
bearing one, two, or three strongly impressed lines near the suture, 
crossed by oblique impressed lines forming variable series of crenu- 
lations; these oblique lines rarely extend far down on the sides, 
but hold the same direction as the lines of growth, which can 
occasionally be traced their entire length; besides these, there 
are sometimes faint revolving lines visible over the entire surface, 
.more constant on the base ; umbilicus moderate, its margin evenly 
crenulated, its internal surface marked by strong revolving and 
radiating lines. Aperture subquadrate, margins simple. 

Length, .25 inch ; width, .23 inch. 

From the Martinez or Ohico Group, Martinez. There is a small deposit of the 
latter group near Martinez, and judging from the lithological character of the 
specimens, they seem to have come from it ; they were sent me by Mr. Mathewson. 

This species can be distinguished from M. creniUata by its higher spire and 
narrower umbilicus ; they approach each other in the crenulation of the top of 
the whorl and the umbilical margin. 

ACMiEA, Esch. 

? A. Tejonensis, n. s. 

PI. 28, Fig. 56. 

Shell small, low, ends unequal ; anterior end broad, sides con- 
verging posteriorly ; posterior end narrow, rounded ; apex sub- 
central, slightly curved forwards. Surface marked by a few con- 
centric lines, and six or eight faint radiating undulations. 

Length, .85 inch ; greatest width, .25 inch; height, .1 inch. 
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A small inconspicuous species from the Tejon Group, Tejon ; Dr. Horn. It 
can be distinguished from f A. (Patella) Jhrnakii^ of the Chico Group, by its ovate 
instead of elliptical outline, and by the beak curving markedly in advance; the 
radiating ornaments are also much less marked than in the Northern shell. 



ACT^ONINA, d'Orb. 
A. PUPOiDBS, Gabb. 

PI- 28, Fig. 57. 
{f A, pupoides, Gabb ; Pal. Cal., Vol. 1, p. 67, pi. 19, fig. 118.) 

This shell was described from a single specimen in which the anterior half was 
broken away. I have since been able to verify my determination of the genus, 
and to ascertain the remaining characters of the species. The apex is variable, the 
form figured being the most common ; in some cases it is higher, in others more 
blunt. The aperture is small, narrowed behind, rounded in advance ; outer lip 
acute, slightly sinuous ; inner lip heavily incrustod in advance by a brond, non- 
plicate callus, which extends around the anterior margin of the mouth, becoming 
regularly smaller, and disappearing at the anterior end of the outer lip. 

The figure is natural size. 

From the Shasta Group, Cottonwood Creek. 

ACTiEONELLA, d'Orb. 

A. OVIFORMIS, n. 8. 
Pi: 28, Fig.. 68. 

Shell elongate ovoid, sides nearly parallel in the middle; spire 
unknown, whorls five or more, nearly straight on the sides, taper- 
ing, rounded in advance. Aperture narrow, straight, a little wider 
in front, inner lip heavily incrusted in advance, and with two 
moderate folds. Surface plain. 

Length (lees the spire, broken away), 1.8 inch; width of body whorl, .86 inch. 
A single broken specimen from the Chico Group, (?) Cottonwood Creek, Shasta 
County ; easily distinguished by its slender form and subparallel sides. 
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LIOCIUM, X Gen. 

Shell elonpite, spire bis^b, apex dextral. Sarface polished 
and ornarnented by strife or punctate markings. Aperture ovate, 
not emarginate anteriorly; outer lip slightly siunous,and bordered 
by a thickened rim ; inner lip incrusted and smooth, bearing no 
folds. 

The thickened lip, incrusted colamellm, shell texture, and sculpture of the surface 
of this shell, point to an alliance with Cinulia (Avellana) and Hmginella; while its 
elerated spire, entire anterior end of the aperture, and the absence of teeth or 
folds, sufficiently separate it from all known genera of the family. 

L. PUNCTATUM, n. 8. 
PI. 28, Fig. 59. 

Shell minute, elongate, slender, spire elevated; whoris seven, 
very slightly convex, suture faint, extreme apex rather blunt. 
Surface highly polished, and marked anteriorly by a few faint 
revolving lines of punctations. Aperture elongate oval, acute 
posteriorly; outer lip slightly sinuous, bordered by a thickened 
rim, about twice as thick as the shell walls, and longitudinally 
striate: this thickening continues uninterruptedly around the 
anterior end of the mouth; inner lip incrusted, smooth. 

Length, .18 inch ; width of body whorl, .06 inch ; length of aperture, .06 inch. 

Rare in the Shasta Group, south of the rotid from Colusa to tbo Hot Sulphur 
Springs in the first range of Foot Ilills, Colusa County, associated with Oordiera 
mitroe/ormiat Aireaiua liratua^ and the following species. It is a beautiful little 
•hell, and can be at once recognized by its minute size, slender form, polished sur- 
fkce, and by the characteristic punctate sculpture. 

RINGINELLA, d'Orb. 

R. POLITA, n. 8. 
PL 28, Fig. 60. 

Shell small, subovate, spire prominent; whorls six, rounded, 
body whorl slightly flattened on the sides, narrowing in advance. 
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suture linear, impressed. Surface marked by a few, distant, im- 
pressed, revolving lines, variable in number. Aperture long, 
rounded in advance, inner lip bearing one large and one smaller 
and less prominent fold in advance. 

Length, .4 inch ; width of body whorl, .24 inch ; length of aperture, .27 inch. 

Not rare, with the preceding species. 

This shell can be distinguished ^rom all previously described members of the 
family in California, by the simple style of its sculpture, consisting of simple im- 
pressed lines; R. (Cinulia) pinguis having elevated ribs, Ringicula varia having 
grooves crossed by minute elevated lines, and the others being too different in 
shape to permit of a confusion. 

R. PINGUIS, Gabb. 

(dnuliapinguia^ Oabb ; Pal. Cal., Vol. 1, p. 112, pi. 29, fig. 221.) 



ACEPHALA. 

MARTESIA, Leach. 

M. CLAUSA, Gabb. 

(Af. clauaa, Gabb; Pal. Cal., Vol. 1, p. 146, pi. 22, flg. 116.) 

This species was described from the Chico Group. During the last two or three 
years several specimens have been obtained from the Martinez Group, at Martinez, 
and from the Tejon Group at Martinez, ten miles west of Griswold's and Tejon. 
In these more recent forms I can find no characters different from the original 
type ; and Mr. Tryon, whose great experience in this family renders his opinion 
of especial weight, agrees with me in believing them all to belong to the same 
species. 

SOLEN, Linn. 
S. Gen, Eypogella^ Gray. 

S. (H.) CUNEATUS, n. 8. 
PI. 29, Fig. 61. 

Shell small, narrowed anteriorly, wider behind ; hinge margin 
straight; beaks anterior, subterminal; margin slightly excavated 
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under the beaks ; anterior end narrowly rounded ; posterior end 
broadly convex; base slightly sloping, and nearly straight; sur- 
face faintly marked by line's of growth. 

Length, 1.25 inch; width under the beaks, .8 inch; width near the posterior 
end, .4 inch. 

A rare shell from the Martinez Group, Martinea. 

It can be distinguished f>*om the young of Solen paraUdu*^ by its widening pes* 
teriorly, and by the prominent beaks. From 8. (HypogeUa) Diegoensia^ H difen 
in all the details of form. 



8. (H.) DiBOOEUsis, Gabb. 

{S. (SoUna) Diegocnsis, Gabb; Pal. Cal., Vol. 1, p. 218, pi. 82, fig. 280.) 
(PUcioaoUn DiegotnsU^ Con. ; Smithsonian Check List, No. 240.) 

When I ufed Browne's name for this subgenus, I did it without knowing the 
date of its publication, having been misled by H. and A. Adams. Scientific re< 
search in a new country, away from large libraries, is attended with great diffi- 
culties, such as only those who have had the experience, can understand. As 
I have already intimated elsewhere, I strongly disapprove of the use of pre- 
Linniean names in science, believing that the only way to arrive at a settled nom- 
enclature, is to fix some definite date, behind which we cannot go, as has been 
done by the British Association. Gray's name of Uypogella is the oldest that we 
can use according to this rule. The name PUctoaoUn, was proposed by Mr. Conrad, 
without a description ; and he has since informed me that he has abandoned it, 
finding it to be founded on untenable characters 



CORBULA, Brug. 

C. HoRNii, Gabb. 

PI. 29, Fig. 62, a, 6. 

(C. Homii, Gabb ; Pal. Cal., Vol. 1, p. 149, pi. 29, fig. 12a 

This species was described from a cast of a left valve and a broken right value. 
Subsequently Dr. Horn sent me four other specimens, which enable me to correct 
■ome points in the diagnosis. The shell is almost exactly equivalve, the anterior 
end not usually so produced as in the figure quoted above ; the left valve is strongly 
angulated posteriorly, the right valve not so much so ; the surface is marked by 
fine and pretty regular concentric lines. 
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C. AL^FORMIS, n. 8. 
PI. 29, Fig. 68. 

Shell large, broadly rounded in advance, narrow, produced, 
and truncated behind; beaks about a third of the length from 
the anterior end, high; posterior cardinal margin nearly straight, 
bordered by a broad, deep groove, extending from the beaks to 
the posterior end; base prominently and broadly rounded in the 
middle, sinuous behind. Surface marked by small, regular, con- 
centric ribs. 

Figure, nataral size. 

From a bed intermediate in age between the Martinez and Tejon Oroupe, near 
Lower Lake village, Lake County. 

The largest of our Californian CorhulaSf and characterized by its narrow pro- 
duced posterior end. 

ANATINA, Lam. 

A. QUADRATA, U. S. 
PI. 29, Fig. 64. 

Sbbll moderate in size, subquadrate; beaks nearly central; 
length and width about as eight to five ; anterior end gaping, 
truncated, and with the corners rounded ; posterior end convexly 
subtruncated, or rounded; base nearly straight, being a very 
slight curve, most prominent in the middle; the cardinal margin 
is slightly excavated in advance of the beaks, and sloping and 
nearly straight posteriorly. Surface marked by a few lines of 
growth. 

Length, 2. inches ; width, 1.26 inch. 

From the greenish rock on the north shore of Departure Bay, Nanaimo, Yan- 
coaver Island ; associated with Peeien Traskii, Trigonia Evansana^ and other 
species characteristic of the Chico Group in California. 

Of somewhat the style of A. lata, but longer and more regularly quadrate ; from 
A. Tryoniana it can be distinguished by being shorter, the ends being more dis- 
tinctly truncated, and by its wanting the angular ridge descending from the beaks; 
from A. iruequUaieralis it can be known by the more central position of the beaks, 
and the less rounded ends. 
PAL. VOL. II. — 24 
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PHOLADOMYA, Sby. 
P. Oreqonbnsis, n. 8. 

PL 29, Fig. 66. 

Shell small; beaks large, prominent, anterior; anterior end 
sloping outwards and downwards from the beaks, nearly straight 
above, narrowly rounded below; posterior end prominently 
rounded, a little the most prominent above the middle ; cardinal 
margin nearly straight behind the beaks; base broadly and 
regularly convex. Surface marked by small but pretty regular 
concentric lines, crossed by a few faint radiating ridges, three or 
four of which, on the middle and anterior end, are distinct, the 
others obsolete. 

Length, 1.2 inch ; width, 7 inch. 

Rare in the Chico Group, near the Toll House at the sammit of the Siskiyou 
Mountains, near the southern boundary of Oregon. 

From P. naautaj this shell can be distinguished by its flatter form, the absence 
of the anterior truncation, its regularly rounded posterior end, and its obsolete 
radiating ribs. There is no other species on the West Coast, with which it could 
be confounded. P. aubelongata^ Meek, from Vancouver Island, has many more 
ribs, and they are most marked on the posterior portions of the surface. ^ 

PLEUROMYA, Agas. 

P. PAPYRACEA, n. S. 
PI. 29, Fig. 66. 

Shell very thin, beaks prominent, and placed about a third 
of the length from the anterior end; cardinal margin sloping 
slightly, and nearly straight posteriorly, anterior end excavated 
under the beaks, and abruptly truncated below, very slightly 
gaping ; posterior end narrowly rounded, gaping more than the 
anterior; base broadly convex. Surface ornamented by irregular 
concentric ribs. Posterior muscular scar small; pallial sinus 
broad and deep. 
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Length, 1.7 inch ; width, 1.2 inch ; thickness, .76 inch. 

Prom Cottonwood Creek, probably from the Shasta Group. A number of speci- 
mens were collected by Mr. Mathewson in 186&rfrom a dark-colored rock, in which 
he does not seem to have found any other fossil; and beyond the meagre label, 
" Cottonwood,'' I have no information. 

ARCOMYA, Agas. 

A. UNDULATA, n. 8. 
PI. 29, Fig. 67. 

Shell very inequilateral, beaks prominent, strongly incurved, 
and placed about a third of the length from the anterior end ; 
cardinal line nearly straight; base slightly convex; ends rounded, 
subtruncated, and nearly equal; both ends slightly gaping. Sur- 
face unknown, surface of the cast marked by a few large, con- 
centric undulations. 

Length, 2.25 inches ; width, 1.8 inch ; transverse diameter, .9 inch. 

A single specimen, from Indian Creek, Butte County, belonging to Mr. Yoy, of 
Oakland, who kindly loaned it to me for description. 

Easily distinguished by its peculiar arcsform shape, from any other known 
fossil of California. 

HOMOMTA, Agaa. 
H. coNCBNTRiCA, Gabb, 

{Pofwpcea id., Qshh; Pal. Cal., Vol. 1, p. 148, pi. 22, fig. 119.) 
From the Chico Group, of Tuscan Springs, Cottonwood Creek, and Martinez. 

MACTRA, Linn. 

? M. TBNUISSIMA, n. 8, 
PI. 29, Fig. 68. 

Shell small, extremely thin, subequilateral; beaks central, 
small, pointed slightly in advance; anterior end broadly and 
regularly rounded; posterior end obliquely and convexly sub- 
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truncated ; base regalarlj convex. Surface marked by minute, 
concentric 8tri» of growth ; an angulated ridge runs from the 
umbones to the posterior basal angle. Pallial sinus deep and 
narrow. 

Length, 1.1 inch ; width, .8 inch ; depth of one yaWe, .16 inch 

A single specimen, from the Martinez Group, Martinez. 

I have had this specimen a number of years, and have heretofore hesitated to 
describe it, hoping to obtain others, which would settle its exact generic relations. 
That it belongs to the Linnean genus Mactra^ and even to that genus as restricted 
by Lamarck, I have little doubt ; but from the nature of the matrix, and the 
extreme tenuity of the shell, it is impossible to expose the hinge, and I am therefore 
unable to assign it at present, with any degree of certainty, to its proper place 
among the numerous closely allied genera of the family. 



CYMBOPHORA, K Gen. 

PI. 29,. Fig. 69. 

I propose this genus for one of the most common fossils of the 
Californian Cretaceous, Mactra Ashbumerii. The hinge is com- 
posed of a rather heavy hinge-plate, bearing a cartilage-pit, not 
sunk into its substance, as in the others of the Mactrid(B, but, as 
it were, built up on its surface ; a small, delicate, spoon-shaped 
process, laid obliquely under the beaks, its base being on, or 
slightly above the level of the hinge-plate ; in the right valve the 
cardinal tooth is single, very delicate, and nearly at a right angle 
with the anterior wall of the cartilage-pit ; in the left valve the 
tooth is V-shaped, entirely separated from the pit, very slender, 
and articulates between the tooth and the pit of the opposite side; 
the lateral teeth are large and comparatively very robust. 

This genus seems to be most nearly allied to Thigonellaf H and A. Ad., as figured 
in Genera of Recent MoUusca, but differs in the character of the cartilage-pit, in 
the laterals being more robust, and in the cardinal teeth of the left valve being 
more removed from the pit. 
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C. AsHBURNERii, Gabb. 

{Madra Ashbumerii, Gabb ; Pal. Cal., Vol. 1, p. 168, pi. 22, fig. 127.) 

Very characteristic of the Chico Group, and extending as high up as the Tejon 
Group, being foond at all of the typical localities of both of these, as well as of 
the included Martinez Group. 

ASAPHIS, Modeer. 



PI. 29, Fig. 70. 

Shell small, elongate subquadrate, inequilateral; beaks nearly 
central ; cardinal margin sloping towards both ends, concavely in 
advance, convexly behind; base broadly and regularly convex; 
anterior end rounded; posterior obsoletely and obliquely sub- 
truncated, convex; a broad, rounded angle running from the beaks 
to the posterior basal margin. Surface marked by about sixty 
small radiating ribs with somewhat wider interspaces, and crossed 
by a few lines of growth. Muscular scars large; pallial line un- 
known; an internal thickening runs obliquely downwards and 
forwards from the beaks to the anterior muscular scar, forming 
a marked depression on the cast. 

Length, .68 inch ; width, .4 inch ; height of single valve, .1 inch. 

A single mould and an internal cast, from the Crooked Creek of the Des Chutes 
River, Central Oregon, east of the Cascade Mountains ; associated with Trigonia 
Evankma^ Turriliies OregonenviB^ and other species, characteristic of the Chico 
Group. These specimens, beyond a doubt of the same age as the fossils near 
Jacksonville and on the Siskiyou Mountains, in Southern Oregon, were obtained 
by me in 1864, while in Eastern Oregon. The occurrence of the formation east 
of the Cascade range, as proved by these fossils, was published in January, 1867, 
by Professor Whitney, in the Proceedings of the California Academy of Natural 
Sciences, Vol. 8, page 809. In July, 1867, Professor Blake announced the same 
fact, as a new discovery, in the American Journal of Science, page 118. I merely 
call attention to the circumstance here, to forestall any discussion on the claim to 
priority of discovery, that might otherwise arise in the future ; profiting by our 
experience in similar cases in the past. ^ 



Digitized by 



Google 



182 PAL-ffiONTOLOGY OF CALIFORNIA. 

TELLINA, Linn. 
'T. Rbmondii, Gabb. 

PI. 29, Pig. 71. 
{T. Bhrumdii, Gabb ; Pal. Cal., Vol. 1, p. 166, pi. 22, fig. 182.) 

Since publisfaing the original description and figure of this species, other and 
better specimens have been obtained, and I am enabled to illustrate a more perfect 
and older individual than in the first instance. A slight difierence will be observed 
in the line running posteriorly from the beak in the two figures, and the concentric 
ribs also seem to vary in size. 

The present specimen, from my own cabinet, was obtained by Dr. Horn at T^on. 

T, HoFFMANNiANA, Gabb. 

PI. 80, Fig. 72. 

(T. Hoffmanniana^ Gabb ; Pal. Cal., Vol. 1, p. 156, pl. 22, fig. 183, 183 a.) 

This rather varittble species is extremely common in the Martinez Group at 
Martinez, and has been found in the Chico Group at Pence's Ranch, as well as in 
the Tejon Group at Griswold's. I have now a single specimen from the latter 
group from Martinez, associated with Turritella Uvasana, and other characteristic 
species. The present figure illustrates a common, and one of the most marked 
forms of the Martinez Group, Martinez, from the same bed with PugneUus hamulus. 

T. ^QUALIS, n. 8. 
PI. 29, Fig. 78. . 

Shell moderate in size, nearly elliptical, thin, flattened; narrow 
in its young state, proportionally broader as it grows older; beaks 
very slightly in advance of the centre, small ; cardinal margins 
slightly convex; base broadly and regularly curved; ends rounded, 
the anterior a little the narrowest. Surface marked by lines of 
growth, most prominent near the extremities. 

Figure, natural size. 

Bare in the Martinez Group at Martinez. 

From 2r. ooidea it can be distinguished by its central beaks and nearly equal ends; 
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from T, Mathewsonii by its more symmetrical form, the oatline forming a nearly 
regular ellipse ; and from 7. Somii by that species being yery much longer in 
proportion to its width. 

T. UNDULIFBRA, n. 8. 
PI. 30, Pig. 74. 

Shell moderately large, thin, slightly convex, very inequilat- 
eral; broadly rounded in advance, tapering behind ; beaks two- 
fifths *of the length from the anterior end, slightly pointed in 
advance; cardinal margin sloping rapidly and with a slight con- 
vei^ity to the posterior end, which is narrowly rounded; base 
prominent, convex. Surface marked by concentric ribs, forming 
large undulations towards the beaks, and gradually diminishing 
towards the base. 

Length, 1.65 inch ; width, 1.4 inch ; height of single valve, .2 inch. 

From a sQft, gray sandstone, west of Martinez, probably belonging near the 
upper portion of the Martinez Group. 

The shell is, in all cases, so softened by decomposition that I am unable, in any 
of the specimens, to expose the hinge, and therefore refer the species to the above 
genus with some hesitation. Judging from the imperfect impressions left on some 
internal casts, the hinge has been very delicate, and seems more like that of a 
Tellina than of any other genus, though the external form and general appearance 
render this determination somewhat doubtful. 

In outline the shell is not unlike T. ooideSf but the posterior end is narrower, 
the beaks are more pf-ominent, the surface is more convex, and the style of orna- 
ment will serve at once to distinguish the two species. 



DONAX, Linn. 

D. LATUS, n. s. 
' PI. 80, Pig. 75. 

Shell broad, triangular, thin, very inequilateral ; beaks high, 
placed about two-fifths of the length from the anterior end; sides 
sloping, nearly straight, a rounded angle running from the beaks 
to the posterior basal margin, leaving a narrow area parallel with 
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the posterior side; base broadly and pretty regularly convex, 
joining the other two sides of the triangle by narrowly rounded 
angles. Internal basal margin minutely dentate, the dentations 
corresponding with the external ribs. Surface ornamented by 
numerous fine, regular, radiating ribs, flattened on top, and with 
the interspaces somewhat narrower than the ribs. 

Length, 1.1 inch ; width, .8 inch ; height of single valve, .18 inch. 

Bare in the Tejon Group, ten miles west of Griswold's, soatheast of the Sheep 
Well, on the road from San J uan to New Idria. • 

This shell is remarkable for its thinness, and as much of the hinge as I have been 
able to expose, shares the delicate character of the shell itself. 



VENUS, Linn. 

V. ^QUILATERALIS, n. 8. 
PI. 80, Fig. 76. 

Shell small, triangular, the three sides forming a nearly equi- 
lateral triangle, with curved sides; beaks small, pointed forwards, 
and placed very slightly in advance of the middle; cardinal mar- 
gin sloping rapidly and slightly convex; base broadly and not 
very prominently convex, rounding up in advance, and uniting 
by a short curve with the anterior end ; the posterior basal angle 
is much more acute than the anterior; anterior margin slightly 
excavated under the beaks, nearly straight below. Surface marked 
by small concentric ribs. Hinge composed of short,. robust teeth; 
muscular scars large, the anterior being the deepest and most 
strongly marked ; pallial sinus shallow ; internal margin plain. 

Length, .86 inch ; width, .75 inch ; height of single valve, .2 inch. 

From the Tcjon Group, from San Diego. 

Tbo nearest ally of this species is V. lentieidariSf G., from Benicia, but the two 
shells can bo easily distinguished by the more marked triangular form, and smaller 
size of the present one, and by the absence of a lunule, or, if it does exist, by its 
being large and very faintly marked. In K. Untieularia the lunule is smaU but 
distinct. 
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MERETRIX, Lam. 

? M. FRAGILIS, Q. 8. 
PL 80, Fig. 77. 

Shell small, extremely thin, elongate ; beaks placed about two- 
fifths of the length from the anterior end, prominent and pointed 
in advance ; anterior margin excavated under the beaks, broadly 
rounded below; posterior ends regularly but more narrowly 
rounded ; cardinal margin sloping convexly ; base convex, most 
prominent under the beaks. Surface marked by concentric 
Btrise, in some cases as visible on the cast as externally. Pallial 
sinus deep, oblique. 

Length, ,8 inch ; width, .65 inch ; depth of single valve, .15 inch. 

Rare in the Martinez Group at Martinez, associated with Meekia sella^ PugneUtia 
hamuluSf &c. 

Allied in form to M. arata of the Chico Group, hut differs in the details of out- 
line, in its marked thinness, and in the surface ornament. 

M. HoRNii, Gabb. 

PI. 80, Fig. 78. 

(Meretrix Homii, Gahh ; Pal. Cal., Vol. 1, p. 164, pi. 23, fig. 144.) 

As I stated in a note to the description of this species (loe. cit.) the figure in the 
first volume was not good. I now avail myself of the opportunity of correcting 
the error hy the publication of a more accurate illustration. 



CARYATIS, Roem. 

In a monograph of the Linnsean genus Fenta, Dr. Roemer adopts Oyiherea, Lam., 
as a sub-genus, and proposes a ''section " Caryaiia, to receive a large group of 
species characterized by a more or less trigonal form ; a shallow or superficial 
lunule, bordered by an impressed line; a narrow, subelongatOi immersed ligament; 
a triangular pallial sinus with an obtuse apex ; a thin, smooth, internal margin ; 
and with a hinge composed of three divergent cardinal teeth, the anterior thin and 
direct, the posterior large and oblique, and with a remote posterior lateral. These 

PAL. VOL. II.— 26 
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characters are certainly of sufficient value to separate the group as a distinct 
genus, which, in addition to the living species, comprises numerous fossils in the 
Eocene, and some in the Cretaceous. 

C. NITIDA, Gabb. 

PI. 30, Fig 79. 

(Meretrix niiida, Gabh ; Pal. Cal., Vol. 1, p. 165. pi. 28, fig. 145, 146.) 

A fine shell, very variable in form in different stages of growth, and character- 
istic of the Chico Group. The present figure is from a young shell, from Martinez. 
The largest specimen I have seen is nearly two inches in length. 



THETIS, Shy. 

. ? T. ELONGATA, D. 8. 
PI. 80, Fig. 80, 80 a. 

Shell small, very thin, subquadrate, gibbous, elongate ; beaks 
large, incurved, a fourth of the length from the anterior end ; 
cardinal margin sloping and nearly straight; anterior end deeply 
excavated under the beaks, rounded below, and merging by a 
regular curve into the base, which is broadly convex, and most 
prominent in the middle; posterior end obliquely truncated; a 
strongly marked subangular ridge runs from the beaks to the 
posterior basal angle, behind which the surface is slightly con- 
cave. Surface marked by very minute lines of growth. 

Length, .52 inch ; width, .44 inch ; diameter through hoth valves, .88 inch. 

Not rare at a single locality in the vicinity of Cottonwood Creek, from either 
the Chico or Shasta Group. Mr. Mathewson collected a considerable number of 
specimens in 1865, from a gray rock, different from any bed with which I am 
acquainted, and which eeems to have yielded no other species. The shell is of 
extraordinary thinness and delicacy, and is so transparent that, in some cases, its 
presence can only be detected by the opacity of the thickened cardinal margin. 
On account of its extreme delicacy, I have not even attempted the futile task of 
exposing the hinge, and have referred it doubtfully to the above genus, from its 
general appearance, rather than from any character that it possesses. 
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CARDIUM, Linn. 

C. (LiBVICARDlUM) ANNULATUM, Qabb. 

PI. 80, Fig. 81. 

(C. {LcBvieardium) anntdaium, Gabb; Pal. Cal., Vol. 1, p. 171, pi. 23, fig. 162.) 

This beautiful and delicate shell was described and figured from a distorted speci- 
men. Since the publication of Volume 1, numerous specimens have been obtained 
by Mr. Mathewson at Martinez, and I am enabled to correct a point in the descrip- 
tion, and to^give a more accurate figure of its form. The posterior side, instead 
of being regularly convex, is slightly truncated obliquely. 

It is characteristic of the Chico Group, and seems peculiar to a series of hard 
beds of this group found at Martinez, south of Mount Diablo, and in Orcstimba 
Cafion, in the same range, further south. 

C. (Protocardium) translucidum, n. s. 

PI. 80, Fig. 82, 82 a. 

Shell small, thin, gibbous, rounded subquadrate; beaks prom- 
inent, incurved ; ends nearly equal, the anterior rounded, poste- 
rior rounded subtruneate ;• base broadly rounded, a little more 
prominent in advance than behind. Surface marked by a few 
small, regular, rounded, radiating ribs on the posterior side, and 
by concentric lines of growth. 

Length, .8 inch ; width, .8 inch ; diameter, .28 inch. 

From the same bed as the preceding, Martinez. 

Besembling C. (P.) Placerensia^ this shell difiers in its outline, being more quad- 
rate, in the posterior radiating ribs being more regular and numerous, and in the 
entire absence of the large rib on the margin of the costate area, the marginal 
rib in this species differing in no respect from the others. 

CARDITA, Brug. 
C. HoRNir, Gabb. 

PI. 80, Fig. 83, a. 

(Cardita Homii, Gabb; Pal. Cal., Vol. 1, p. 174, pl. 24, fig. 167.) 

{Cardiia planicoataj Con. {not Lam.) ; P. B. R, Bep., Vol. 6, p. 821, pl. 2, fig. 6.) 
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This shell, called by Mr. Conrad " the finger-post of the Bocene," proves to be 
the *< finger-post " of the Tejon Group. Like its ally of the Eocene, it is peculiar 
to the formation, and its geographical limits are coextensive with the group. 

At the time that I described it I had a pretty large series of specimens from 
near Fort Tejon, Martinez, and Clayton. Since then it has been found in several 
other localities, and fine specimens have been obtained near New Idria, and west 
of Griswold's, on the road from the latter place to San Juan. I had, however, no 
specimens of the true ^2antco«to for comparison, and was obliged to depend partly 
on figures, partly on my memory, as I mentioned in the note to the description. 
That description should be slightly modified, so as to road — ** Shell variable in 
shape, subtriangular to subquadrate," the subquadrate forms usually being the 
more adult, though some specimens, four and four and a half inches across, are as 
distinctly triangular as the typical planicasta. The number of the ribs is as con- 
stant as is usually the case in costate shells. I have before me one specimen with 
twenty-one, another with twenty-three ribs. I have compared my specimens with 
•hells from the London Clay, and from the Alabama Eocene, and find that, except 
in the extreme quadrate forms, they are absolutely identical in all characters save 
one. The hinges are so similar that I despair of making an intelligible written 
description of their minute difiTerences, and should hardly feel willing to trust an 
artist with their delineation. But a character exists by which the merest tyro 
could separate the two species. It is in the shape of the cross-section of the ribs. 
The surface is well represented by the figure in the first volume, and I have only 
to append a series of outline cross-sections to illustrate this difference. Fig. 83 is 
a magnified section of the ribs in their normal state; 88 a, is a section of these ribs 
after having been corroded by atmospheric or other causes ; while 83 6 is a section 
of the ribs of C. planicoata. It will be observed that even when the ribs of C. 
Hornii have been fiattened by weathering, they are still different from the Eocene 
shell, in their slight elevation, and in the wide interspaces. Some old specimens 
of C. Hornii have the same peculiarity as some old specimens of C. planiootiay in 
the ribs becoming more flat, and even nearly obsolete towards the base. This is 
not a constant character in either species. One fine large shell of the latter form, 
from Claiborne, Ala., in the museum of the Philadelphia Academy, has the ribs 
as sharply defined at the base as towards the beaks. 



CLISOCOLUS, K Om. 

PI. 30, Fig. 84. 

Shell thin, Lucinfieform, without a lunule; ligament external, 
lodged in a deep groove ; hinge edentate, having in the right 
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valve a slight thickening under the beak, and in the left valve an 
obsolete tubercle ; pallial line unknown; internal margin entire. 

I propose this genus on the shell described in the first yolume of Pal. Oal., as 
Loripea dvbia. The figures there given of the hinge are not good, the engraver 
not having faithfully followed my drawings. The tubercle in the left valve 
especially, is represented as too well-defined. The genus seems to be a member of 
the LudnidiB, though from our ignorance of the shape of the mantle margin, the 
ultimate reference must yet remain an open question. 

C. DUBius, Qabb. 

(f L&ripea dubia, Gabb ; Pal. Cal., Vol. 1, p. 127, pi. 74, fig. 170, 171.) 
Peculiar to the Chico Group. 

LUCINA, Brug. 

The references to the plates of L. nusuta and L. posHeC'radiaia^ in Vol. 1, were 
transposed, by mistake, in the text. They should read, L, namia, PI. 24, Fig, 169, 
and L. poatice-radiaiaj PI. 24, Fig. 158. By reading the descriptions, the error 
becomes at once obvious. 



CRASSATELLA, Lam. 

C. GRANDis, Gabb. 

(C. grandis, Gabb ; Pal. Cal., Vol. 1, p. 181, pi. 24, fig. 168.) 
(C alia, Con. ; Pacific R. R. Report, Vol. 6, p. 821.) 
(C. aUa, Con.; Smithsonian Check List, Eocene, No. 104.) 
(Not C. aUa, Con. ; Tert. Foss., p. 21, pi. 7.) 

In my description of this species, I pointed out sufficiently the specific differ- 
ences between the two forms. Another character, however, has since been dis- 
covered in the lunule, with which I was then unacquainted. In C. alia it is deeply 
impressed, the sides being vertical, the base fiat, and the sides forming right angles 
both with the adjoining portion of the surface and with the fioor of the depression. 
In C. ffrandis the lunule is equally deep and longer, but its margin is rounded, and 
the sides convergent, there being no flat space at the base. 
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C. COMPACTA, D. B. 
PI. 80, Pig. 86. 

Shell Bmall, elongate subtrigonal, thick ; beaks aboat a third 
of the length from the anterior end ; cardinal margin sloping with 
a slight convexity to the posterior end, which is narrowly trun- 
cated; anterior end sloping, nearly straight above, broadly convex 
and prominent below ; base nearly straight posteriorly, rounding 
upwards regularly in advance, and most prominent under the 
beaks; the lunule is almost entirely hidden in the matrix, but 
appears to be large and deeply impressed. Surface polished and 
marked by lines of growth in the middle, which develop into 
small ribs anteriorly ; an angular ridge runs from the beaks to 
the posterior basal angle. 

Length, .96 inch; width, .68 inch ; height of single valve, .2 inch. 

A Bingle'valve, from the Martinez Group, Martinez, g^ven me hy Mr. Mathewson. 

This shell might be mistaken for the young of C ffrandia^ but it differs in being 
more elongate posteriorly, in the possession of the marked angular ridge, in the 
square posterior truncation, and in its greater convectity. 

UNIO, Itetz., Auct. 

U. HUBBARDII, n. s. 
Pi. 80, Fig. 86. 

Shell moderately large, thick, obliquely subquadrate ; beaks 
anterior, about a fourth of the length from the anterior end, 
somewhat prominent ; posterior cardinal border straight (?) and 
slightly sloping (from lines of growth on the younger portions of 
the shell); anterior end regularly rounded and somewhat prom- 
inent; posterior end obliquely truncated; base nearly straight and 
sloping behind, most prominent under the beaks, and curving 
upwards regularly in advance ; a strong angular ridge runs ob- 
liquely downwards and backwards from the beaks to the posterior 
basal angle. Surface marked by coarse, irregular lines of growth. 
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Length, 8. inches; vidth, 1.8 inch ; thickness through hoth valves, 1 inch. 

A single specimen, from the Nanaimo Coal Mine, Vancouver Island, Chico 
Group ; kindly loaned me hy Mr. Samuel Huhhard,of the Pacific Mail Steamship 
Company of San Francisco, and to vhom I dedicate the species, in recognition of 
the unostentatious hut valuable services he has been rendering to science for a 
series of years past. 

MYTILUS, Linn. 

M. QUADRATUS, D. 8. 
PI. 81, Pig. 87. - 
{Inoceramua Pioehii {pars)^ Gabb; Pal. Cal., Vol. 1, pi. 26, fig. 174.) 

Shell moderate in size, thin, flattened, elongat^ rounded 
quadrate; beaks small, acute, terminal; anterior margin very 
slightly sinuous above, and broadly convex, nearly straight 
below; posterior side slightly convex and nearly parallel with 
the anterior ; cardinal margin slightly sloping, and uniting by a 
broad curve with the posterior; base broadly convex, most promi- 
nent anteriorly. Surface slightly but regularly convex, except 
close to the anterior margin, where it falls more rapidly; orna- 
mented by a few irregular lines of growth. 

Figures, natural size. 

From the Chico Group, at Martinez and Tuscan Springs. 

In my original description of ^^Inoeerarmia" Piochiij I supposed this to be the 
smaller valve of that species, and accordingly included it. As will be seen further 
on, however, both valves of that shell are very different from the present one. 

The present species can be at once distinguished from all other Myiili by its 
unusually square form. Its nearest ally is M. aaciOf but that shell is arched, and 
the more slender form and acute anterior end will sufSciently separate them. 

MODIOLA, Lam. 

M. MAJOR, n. s. 
PI. 81, Fig. 88. 

Shell very large, thick, slightly curved ; beaks small, about 
an eighth of the length from the anterior end, which is narrowly 
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rounded and produced; cardinal margin slightly arched; baae 
concave in the middle, convex posteriorly ; posterior end irregu- 
larly convex, most prominent below. Surface marked by coarse, 
irregular lines of growth. 

Length, 4.8 inches; width, 2.4 inches ; diameter about 1.6 inch. 

Common in the white limestone of the Shasta Group, east of Knoxville, Lake 
County ; also found smaller in the same beds in Morgan Valley, south of Clear 
Lake, and at the Hot Sulphur Springs, east of Clear Lake, Colusa County. 

A fine species, well characterized by its size, being the largest species of the 
genus, with which I am acquainted. Some specimens are over six inches in 
length. 



MELEAGRINA, Lam. 

M. ANTIQUA, n. B. 
PI. 81, Fig. 89. 

Shell small, flattened, rounded quadrate; beaks acute, pro- 
duced, and terminal; cardinal margin straight, very slightly slop- 
ing; anterior margin strongly sinuous for a short distance under 
the beaks, continued in a regular curve, running into the base, 
which is a little the most prominent posteriorly ; posterior mar- 
gin nearly straight, uniting with the base by a more abrupt curve 
than that on the anterior side. Surface plain, or marked only by 
lines of growth. Hinge slender; muscular scar large, broadly 
reniform, placed a very little posterior to the middle. 

Length, 1.8 inch ; width, 1.5 inch ; thickness of two valves, .82 inch. 

From Departure Bay, Nanaimo, Vancouver Island, associated with Trigonia 
Evanaanaf Pecten Traakiif and other fossils equally characteristic of the Chico 
Group. 

The oldest known species of the genus, being from a deposit certainly older than 
the white chalk. It possesses all of the generic characters in a much more marked 
manner than we might feel warranted in expecting, when we consider how far 
removed the species is from the geological age in which the genus has obtained its 
greatest specific development. It is usually the case that, where a genus attains 
its greatest numerical specific development in any one geological age, those speciea 
which first appear, especially if in a remote formation, as well as those that mark 
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its gradual decline before its final disappearanc^i are the most apt to present varia- 
Uons from the normal type of the genus. 



INOCERAMUS, Sby. 
I. Elliotii, n. 8. 

PL 81, Fig. 90 a. 

Shell large, eqnivalve, subquadrate; beaks termiDal ; cardinal 
margin 8traight,(?) nearly as long as the shell ; anterior end trun- 
cated, nearly straight; posterior end straight and sloping out- 
wards above, rounded below, and, with the base, forming a nearly 
perfect semicircle. Surface marked by about a dozen large, sharp, 
concentric, imbricating ribs or lamellse, with broad concave inter- 
spaces. 

Figure, natural size ; from a cast in sandstone: the accompanying outline sec- 
tion of the surface is restored from impressions in the matrix. 

From the semi-metamorphosed Cretaceous sandstone on Alcatraz Island, San 
Francisco harhor. FreBented to the survey cabinet by Major George H. Elliot, 
XJ. S. Engineers, by whom the first specimens were discovered. On subsequently 
visiting the locality, I found numerous casts of this and of several other bivalves, 
the latter in too imperfect a condition to be recognized. The species is of unusual 
interest, being the first incontestable proof discovered, of the Cretaceous age of the 
long-disputed "San Francisco Sandstone." 

I. Whitnbyi, n. s. 

Fl. 82, Fig. 91. 

Shell large, elongate, subelliptical; beaks large, prominent, 
anterior, subterminal; cardinal margin straight; anterior end 
and base broadly, regularly, and continuously rounded ; posterior 
end forming a curve of longer radius, but also continuous with 
the base. Surface marked by about sixteen large concentric ribs, 
the basal margin being abruptly truncated at a nearly right angle 
with the remainder of the surface ; details of surface ornament 
unknown. 

PAL. VOL. II.— 26 • 
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Length, 8.8 inches ; width, 2.8 inches; height of single vaWe, .8 inch 
A single cast in a soft| gray, fine-grained sandstone, from near Folsom, and 
probably of the age of the Chico Group. Found by Professor Whitney. I hare 
seen in this same matrix, Ammonites Chieoenns, A. SuciaenaiB, Baculites Chieoemms, 
and casts of some undetermined Qasteropods. 



AUCELLA, Keyserling. 
A. PiocHii, Gabb. 

PL 32, Fig. 92, a, 6, c. 

{Jnoceramus Piochii, Gabb ; Pal. Cal., Vol. 1 , p. 187, pi. 26, fig. 178 {exclua, fig. 174).) 

This shell was originally described from two or three small specimens from near 
Mount Diablo ; the Tuscan Springs specimens being the Mytilua^ figured at 174, 
and which I have separated in the present paper. During the last three or four 
years, the species has been discovered in profusion in a large number of locali- 
ties, and proves to bo of great value in the identification of one of the members 
of the Shasta Group. Its specific characters may be defined as follows : 

Shell variable in outline, convex, variably inequivalve ; sym- 
metrical and obliquely ovate in the young state, when both valves 
have a small, narrow ear on the posterior side, which becomes 
obliterated as the shell grows larger. In the adult, large valve 
long, narrow, tapering, irregular in form; beak large, and 
strongly incurved, often overhanging the opposite valve. Smaller 
valve more or less triangular, anterior side usually somewhat 
truncated; beak small, acuminate and pointed in advance ; pos- 
terior cardinal margin pretty regularly arched and sloping down- 
wards rapidly ; under the beak, on the anterior face, is a deep 
indented fold of the shell, forming an internal sinus (seen in figs. 
92, and 92 c). Surface of both valves very variable in convexity, 
and in the adult, covered by irregular wrinkles, besides fine, and 
in some cases pretty regular, concentric ribs. 

Figures, natural size, except 92 c, which is twice the size of the original. 

Very characteristic of a series of shales of the Shasta Group, found from Mount 
Diablo, at various points along the cast face of the Coast Kange to the north end 
of the Sacramento Valley. Two or three good specimens from Washington Ter- 

c/-^ X^'L^4Mx '^{U^ fi^L<:^u t^tciU^'] j^ij^^^dr^ A-^. U^^^ >'Atiii 
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ritory, east of Pnget Sound, were presented by Mr. Samuel Hubbard to the Cali- 
fornia AcadeifTy of Natural Sciences. In Colusa County, east of Clear Lake, I 
found this shell forming almost the entire bulk of some beds, interstratifled with 
the white limestones. The Mount Diablo specimens are rare, and always small, 
while some from Colusa and Lake Counties are nearly three inches in greatest 
length. The only species that I have ever found associated in the same strata 
with the present one, is BeUmnites impreasusj which I have found at almost every 
locality of the Aucella, and which is also very characteristic of the most typical 
beds of the Shasta Group, in the vicinity of Cottonwood Creek. 



PINNA, Linn. 
P. Brewerii, Gabb. 

PL 82, Pig. 98. 
(P. BreweHi, Gabb; Pal. Cal., Vol. 1, p. 188, pi. 26, fig. 175.) 

This is a rare species, and I have had the opportunity of ex- 
amining but few specimens. A very fine one now before rae, 
and for the loan of which I am indebted to the kindness of Mr. 
Voy, of Oakland, exhibits the specific characters better than any 
other yet discovered. The angle of divergence of the sides in 
this case, is nearer 40° than 20°. Near the middle of each valve 
is a strongly marked rib, on one side of which are six or seven 
fine, slightly elevated, radiating ribs; on the other side are two 
or three similar, obsolete radiations, and starting from the mar- 
gin are some stronger, but irregular undulations, parallel with 
the midrib, which/un downwards and curve inwards towards the 
middle ; from the lines of growth, the base of the shell seems to 
have been notched in the middle. 

The figure is natural size. Found only in the Chico Oroup; the present speci- 
men being from Shasta County. 
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TRIGONIA, Brug. 

T. ^QUICOSTATA, D. 6. 
{Indet, ; Pal. C»l., Vol. 1, pi. 26, fig. 108.) 

Shell small, trigonal, elongate; beaks prominent, anterior; 
cardinal margin sloping posteriorly, straight to slightly convex 
or concave; anterior end regularly rounded; base broadly 
rounded, most prominent in the middle; posterior end .narrowly 
truncated. Surface marked by regular, square, concentric ribs, 
with equal, flat, interspaces ; these ribs end abruptly in advance, 
and are continued by fine lines starting with an angle somewhat 
less than a right angle ; posteriorly there is an angular ridge run- 
ning from the beak to the posterior basal angle, and on crossing 
this the ribs curve upwards towards the margin. Internally, the 
surface is marked by four or five radiating ribs under the beak; 
this character is not always present; the hinge teeth are unusu- 
ally large, are coarsely ribbed, the anterior tooth being supported 
longitudinally by a vertical plate, starting from the upper edge 
of the muscular scar. 

Figure in Vol. 1, natural size. 

Common in the Chico Oroup at Orestimba Cafion, Gurry's, south of Mount 
Diablo, Jacksonville, Oregon, and found occasionally at Martinez, and Cottonwood 
Creek. 

AXINiEA, Poll. 
A. SAGiTTATA, Gabb. 

(A (f Limopgis) Bogittata, Gabb ; Pal. Cal., Vol. 1, p. 197, pi. 81, fig. 267.) 

At the time that this species was described, I was unable to decide finally as to 
its generic relations. I have since been enabled to expose the area, which is very 
narrow but characteristic, and which places it in the above genus. 
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NUCULA, Lam. 

N. (Acila) truncata, Qabb. 

{Nuetda truncata, Gabb ; Pal. Cal., Vol. 1, p. 198, pi. 26, fig. 184.) 

A very common species, found at almost every locality of tbe Chico, Martinez, 
and Tejon Groups. The specific identity of these fossils having been denied, I 
bave re-investigated the subject vith the utmost care, and have failed to find even 
a varietal difference between specimens from the three deposits. At the same 
time, in the Martinez Group, at Martinez, in addition to the normal form, and 
associated with it, is a larger variety, of which I have three specimens. These I 
have compared, with the assistance of Mr. Conrad, both with the smaller variety 
of the Martinez Group, and with others from the adjoining deposits, and we can 
find no difference except the size. 

N. SOLITARIA, n. 8. 
PI. 82, Pig. 94. 

Bhbll small, rounded triangular ; beaks small, rather promi- 
nent, subterminal, and inclined forwards ; cardinal margin nearly 
straight, rapidly sloping posteriorly; anterior end subtruncated, 

-a little excavated under the beaks, and very slightly convex below, 
united with the base by a pretty well-marked angle ; base rounded, 

. most prominent a little behind the middle ; posterior end narrowly 
rounded. Surface marked by a few large and many minute lines 
of growth ; hinge robust, pit small. 

Length, .26 inch ; width, .22 inch ; height of single valve, .04 inch. 

Very rare in the Chico Group, Texas Flat, Placer County. 

With the general form of N, (AcUa) truncata, this sheU is very much smaller, 
and the entire absence of the radiating ornament will at once distinguish it. It 
is wider from beak to base in proportion to its length, the anterior end is much 
more convex, and the posterior is somewhat narrower. 

LEDA, Schum. 
L. GABsn, Con. sp. 

(L. protexta f Gabb; Pal. Cal., Vol. 1, p. 199, pi. 26, fig. 186.) 

(Not L. protexta, Gabb; Jour. Phil. Acad., 2 Ser., Vol. 4, p. 808, pi. 48, fig. 23.) 

{Nuculana Oabbu, Con. ; Smithsonian Check List, No. 44.) 
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On comparing the Californian with the New Jersey species, I find that there 
are differences in form suflScient to warrant their separation. Mr. Conrad haTing 
proposed a new name for the Western shell, I am obliged to adopt it, though I 
should have preferred his choosing some other appellation. The present species is 
broader in proportion to its length, than the casts in the New Jersey marl, which, 
though all more or less imperfect, seem to have been remarkably long and straight. 



PECTEN, Brug. 
P. Traskii, Gabb. 

PI. 82, Pig. 96. 

{Peeten Traskii^ Oabb; Pal. Gal., Vol. 1, p. 200, pi. 26, fig. 187.) 

This rare shell was originally known by but two specimens from the loose- 
grained sandstones of Texas Flat, Placer County. A third has since been found 
by myself in the greenish rock on the north shore of Departure Bay, near Nanaimo, 
Vancouver Island, and which throws some additional light on the specific charac- 
ters. The shell is very thin, and the surface, of which a fine fragment is pre- 
served, has a slightly different ornament from the figure in the first volume. The 
lines in the interspaces between the ribs, which I mentioned at the time as being 
represented too numerous in the figure, are elevated threads, slightly irregular in 
their direction, and radiate from the middle. The figure above quoted represents 
their character near the side of the shell. The present figure represents the middle 
of the surface. The imbrication of the ribs is produced by these fine lines crossing 
them. So far as we know at present, the species is confined to the Chico Group. 

P. Martinbzbnsis, n. a. 

PI. 88, Pig. 96. 

Shbll minute, thin, elongate, equivalve, equilateral; sides 
straight above, below forming with the base a regular curve. 
Lower valve, right auricle deeply emarginate, narrow; left smaller. 
Upper valve, right auricle small ; left large, margin slightly sinuous. 
Surface ornamented by numerous fine radiating ribs. 

Length from beak to base, .84 inch. 
Not common in the Martinez Group, Martinez. 

From the other Peetena of the California Cretaceous, this species can be dis- 
tinguished by its small size and radiating ribs. I was formerly inclined to believe 
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*». ^ 
it to be the young of P. Th^askiij but have now three specimens varying only in 
size one or two-hundredths of an inch, and consequently cannot resist the belief 
that it is a distinct species. 

P. COMPLEXICOSTA, H. 8. 
PI. 83, Fig. 97, 97 o. 

Shell moderate in size, thin, equivalve, nearly equilateral ; 
sides and base forming a regular curve, slightly elongated ; the 
right side of the upper valye, and corresponding side of the 
lower, a little the most convex above ; upper valve with the left 
ear a little concave on its lateral margin ; shape of the right ear 
unknown ; right ear of lower valve narrow, produced, and deeply 
emarginate. Surface marked by about twelve or fourteen radi- 
ating ribs, with sometimes an equal number of smaller ones 
intercalated ; these are more strongly marked on the cast than 
externally; besides the ribs, the entire surface is closely sculptured 
by minute radiating lines, very variable in size. 

Figure, natural size, and a magnified view of the surface* 

Common in the white limestone of the Shasta Group in Morgan Valley, south 
of Clear Lake, collected by Professor Whitney. Although the species is abun- 
dantly represented at this locality, no entire specimens have ever been obtained, 
owing to the character of the matrix. By the study of a large number of fragments, 
I have been enabled to arrive at nil the important specific characters, except the 
shape of the ear, which is represented broken in the figure, as it occurs in the best 
specimen. Two or three casts before me give the outline, and the details of the 
surface are drawn from impressions in the matrix. 

P. INTEBBADIATUS, n. 8. 
PI. 88, Fig. 98, 98 a. 

Shell, small, subcircular, equivalve, equilateral, compressed, 
thin; upper valve, ears equal, moderately large; lower valve, right 
ear long, deeply and narrowly emarginate. Surface marked by 
very numerous fine radiating lines, and obscure lines of growth. 
Internal surface of both valves bearing eight straight, equidis- 
tant, large ribs, of variable length among themselves, extendin*r 
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from the beaks to near the middle of the shell, and ending 
abruptly. 

Figures, natural size. 

From a buff-colored shale east of New Idria, at or very near the summit of the 
Tejon Group, where I found it very abundant. 

P. ijfperadiJwmM and P. Cb/i/omteuA of the California Cretaceous are marked by 
concentric lines only ; the former is much larger than the present species, and the 
ears are of a very different shape ; neither of those species has the internal ribs of 
this shell. The other species are longer, with smaller ears, and are markedly 
costate. 

NEITHEA, Drouet. 

N. GRANDICOSTA, n. B. 
PI. 88, Fig. 99 a. 

Shell minute, very inequivalve, equijateral, elongated; lower 
valve, sides tapering a little concavelj ; general contour of the 
base semicircular, with six prominent angles and concave inter- 
spaces. Surface marked by six very large, round, equidistant 
ribs, the interspaces carrying a small rib, flanked on each side by 
one still smaller; in some cases the sides of the large ribs are 
faintly striate ; crossing these ribs are minute, very regular lines 
of growth; ears very unequal, the right ear long and deeply 
emarginate. 

Length from beak to base, .6 inch. 

Bare in the Shasta Group, Cottonwood Creek, Shasta County. 

This is one of the smallest, if not absolutely the smallest species yet described 
in the genus. It has some resemblance to N. duplicieoataj Roem. sp., of Texas, 
which has three intermediate ribs; but. in that shell the large rib is very com- 
pound. It is most nearly allied to the French Neocomien species, N. atava, d*Orb. 
sp., but the ears are of a different shape ; in that shell the right ear of the lower 
valve is much smaller, the interspaces are more concave, and the large ribs, instead 
of being simple, are made up of three smaller ribs. 
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LIMA, Brug. 
L. Shasta ENSis, n. a. 

PI. 88, Fig. 100. 

Shell small, compressed, irregularly subelliptical, equivalve; 
anterior side and base forming a regular curve, the posterior 
margin of the base rounding up rather abruptly to the posterior 
side, which is straight ; ears very small, the anterior triangular, 
the posterior narrow, almost linear; posterior umbonal slope very 
nari'ow. Surface ornamented by twenty or twenty-one promi- 
nent, straight, radiating ribs, with the interspaces of equal fiize. 

Greatest leDgth, from beak to base, .6 inch ; antero-posterior diameter, .46 inch ; 
depth of single valve, .09 inch. 

Rare in the Shasta Group, Cottonwood Creek, Shasta County. 

I have two specimens of this shell, one of which is somewhat mutilated, but 
they fortunately show both valves. The species is less oblique than L, mieroiis, 
and the ornament of the surface is entirely different, as it is also from L. appresaa. 
The latter species is narrower above than the present one, it is a straighter shell, 
and the anterior ear is larger. 

L. MULTIRADIATA, U. S. 

PI. 38, Fig. 101. 

There is but a single mutilated specimen of this fine shell in the collection, with 
its corresponding impression in the matrix. The lines of growth on the latter, 
together with some, less distinct, on the shell itself, supply the outline, except of a 
small portion of the posterior margin, and of the ear on that side. The specific 
characters, so far as shown, are as follows : 

Shell (right valve) large, oblique, compressed subelliptical; 
anterior side forming a regular curve to the middle ^f the base, 
very slightly sinuous above, under the ear; posterior portion of 
the basal margin much more narrowly rounded than in advance, 
uniting by a broad curve above, with the posterior side, the upper 
half of which seems to have been nearly straight ; the anterior 
ear seems to have been long and narrow. Surface convex a little 

PAL. VOL. II.— 27 
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behind the middle, the anterior elope being broad and nearly flat ; 
the entire surface covered by very numeroas, Blightly wavy, some- 
what irregular, radiating ribs of small size, and with narrow inter- 
spaces ; on the younger portion of the shell, the spaces between 
the ribs are mere impressed lines, the ribs being convex; near 
the base, however, the ribs become proportionally smaller, the 
spaces are wider than the ribs, and are concave, and the whole 
are crossed by minute subsquamose lines of growth. 

LoDgth from beak to base, of a broken specimen, 8 inches. 

From the vicinity of Lower Lake Villagei Lake County ; from a deposit inter- 
mediate between the Martinez and Tejon Groups. 

ThU shell belongs to tbe type of Sowerby's PUtgioatoma^ a group of extinct 
species, well characterized by their peculiar surface ornament. I am familiar with 
the external characters of a number of the species, but have never had the good 
fortune of being able to examine the hinge. 

The present species is closely allied to L. mieroHat nobis, but is proportionally 
much broader, the posterior side is straighter, the anterior side is much more 
regularly curved, being most prominent in the middle or below, while in microHM 
the greatest prominence is just below the ear; the most marked difference seems 
to be in the relative degree of obliquity of the two species. Another difference is 
in the surface ornament ; both have numerous, small ribs, but microtia has the 
interspaces punctate and the ribs flat, while the present shell has round ribs, and 
the grooves are perfectly simple, except for the lines of growth. 

ANOMIA, Linn. 
A. Vancouvbrbnsis, n. s. 

PI. 88, Fig. 102. 

Shell circular, thin ; upper valve unknown; lower valve flat; 
marked by strong lines of growth and by very faint radiating 
lines; aperture elongated, oblique, occupying nearly a third of 
the diameter of the shell. 

Diameter, 1. inch. 

From the Ghico Group, Departure Bay, near Nanaimo, Vancouver Island. 

It is not impossible that this may prove to be the under valve of A, lineata, nob. 
(Vol. 1, p. 208, pi. 26, flg. 198), which belongs to the same group in the forma- 
tion, and of which the lower valve was unknown. 
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OSTREA, Linn. 
O. Idriaensis, n. b. 

PI. 88, Fig. 103, 6, r, d. 
PL 84, Fig. 108, 103 a. 

Shell moderately large, oblique, often curved, heavy; lower 
valve usually deep, more oblique than the upper; hinge straight 
or deflected to the left, median groove pretty strongly marked ; 
internal margins in the young shell, finely crennlated or pitted 
towards the beak, this character disappearing to a great extent in 
the adult. Surface of both valves roughly and very irregularly 
squamose. Muscular scar reniform to semicircular, and placed 
distinctly to one side of the middle. 

Length, f^om three to six inches. The figures are all natural size, the greatest 
thickness of the specimen, fig. 103, is 1.26 inch, the fragment, 108 a, has about an 
equal thickness, indicating a shell when entire, perhaps three inches through both 
vaWes. 

From the Tejon Qroup, on the same horizon as the beds at Marsh's, near Mount 
Diablo. Locality, about two miles east of the Hacienda at New Idria, where it is 
very abundant. 

The obliquity of the hinge in this shell is quite a variable character. It is well 
represented by the figures 108 and 108 (2, in its greatest extent ; figure 108 a is a 
transition form, while a specimen of an upper valve before me, has the hinge 
nearly straight. 

O. APPRESSA, n. S. 
PI. 84, Fig. 104, 104 a. 

Shbll thin, flat, more or less equilateral, valves nearly equal, 
usually about two-fifths longer than wide. Surface covered by 
numerous, thin, squamose plates. Hinge flat, large; margins 
simple, sometimes subsquamose. Muscular scar small, oblique. 

Figures, natural size. Some specimens were found seven inches long. 
1 found this shell forming a stratum several feet thick, adjoining a bed of coal, 
and in associated strata were familiar species characteristic of the Tejon Group. 
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The locality is on one of the branches of Eel River, at the mouth of Salt Creek, 
southwest of Round Valley, Mendocino County 

The species is remarkable for its thin, fiat shell, often distorted, and for its broad, 
flat hinge. 

BRACHIOPODA. 

RHYNCHONELLA, Fisch. 
R. Whitneyi, Gabb. 

PI. 84, Fig. 105, a, 6. 

{Terehraiella Whitneyi, Gabb; Pal. Cal., Vol. 2, p. 35, pi. 12,flg. 62, 62a.) 
(Compare R. peregrina, Von Buch sp., d'Orb. ; Pal., Fr. Terr. Cret., Vol. 4, p. 16, 
pi. 193.) 

"When this species was described, it was supposed to be Tertiary, and the descrip- 
tion and figures were taken from immature specimens. In the latter part of 1866 
I had an opportunity of studying the rocks from which it came, and found them 
interstratified with shales containing Aucella Piochii and Belemnitea impresnu, 
thereby proving them to belong to the Shasta Qroup. The species is extremely 
abundant in the white limestones of Lake and Colusa Counties, and I was fortunate 
in procuring the large specimen now figured. The species is very closely allied to 
R. peregrina of the French Neocomien, and it is not impossible that they may 
yet prove identical. I shall, however, retain the specific name for the present, 
until the question of their identity can be definitely settled pro or con. The follow- 
ing points of difference exist between the specimen before me, and a fine example 
of the French shell in the Museum of the Philadelphia Academy. While the 
number and shape of the ribs are the same in both specimens, the Californian shell 
is very much more convex, the beak is higher, and the deltidium is markedly 
narrower ; in R. peregrina, all of the ribs which reach the lateral margins cause a 
strong zigzag serration of the margin when viewed directly ; in the present shell, 
this effect is produced only below the middle, on account of the upper ribs becoming 
less distinct as they approach the edge. 

Very numerous specimens of another Braehiopod have been found by Mr. 
Mathewson at Martinez, in a sandstone, probably of the Chico Qroup - The valves 
are always separated, and I have never succeeded in discovering a single generic 
chanictcr. The shell is very transverse, a third wider than long, and is closely 
covered by minute radiating ribs to beyond the middle, where, reversing the usual 
order, instead of branching they unite by twos or threes, forming a few large 
angular fulds on the lateral and basal margins. One valve appears to have a bron i 
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shallow sinns at*the middle of its base, bearing three or four of these folds ; a cor- 
respondiDg tongue or prolongation of the other valve meeting it, bat without the 
iisnal median depression on the surface. Among between twenty-five and thirty 
specimens, not one shows all the surface of a valve, though by counting several, 
it seems that there are nearly sixty of the small ribs and about fifteen of the large 
marginal folds. 

EADIATA. 
SMILOTROCHUS, E. & H. 

? 8. CUKTOS, n. 8. 
PI. 84, Fig. 106, 106 a. 

Polypidom circular, low, base apparently rounded or very 
blunt, sides but slightly diverging. Internal septa short, numer- 
ous, leaving a well-marked cup-like cavity in the middle ; their 
sides marked by numerous small, curved, raised lines, radiating 
from below upwards and inwards. External surface unknown. 

Figures, natural size. 

Rare near Martinez. Two specimens in my collection from either the Martinez 
or Ghico Groups ; found by Mr. Mathewson. This coral is easily distinguished 
by its short, robust, cup-like form. The surface sculpture is lost on both the speci- 
mens, being torn away by the hard matrix in which they were embedded. 
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CRUSTACEA. 



CALLIASAS8A, Leach. C. Stimpsonii, Gabb. 

C. StimpaonUj Gabb ; Pal. Cal., Vol. 1, p. 67, pi. 9, fig. 1, o, 6, e. 

Id., Gabb ; Vol. 2, p. 127, pi. 19, fig. 8. 

Chico Group, Chico Creek ; Tejon Group, Clayton and Tejon. 



0EV1 Sp. indet. 

A carapace from tbe Martinez (?) Group, Martinez. 

OEV? Sp. inpet. 

Hands of a Macrouranf from the Shasta Group, Cottonwood Creek, Shasta 
County. 



MOLLUSC! 



CEPHALOPODA. 
FTILOTEUTHIS, Gabb. P. poliatus, Gabb. 

PHloteuthi3foliatu8y Gabb; Pal. Cal., Vol. 2, p. 128, pi. 19, fig. 4. 
Shasta Group, Cottonwood Creek. 

BELEXHITES, Cav. B. impbessus, Gabb. 

B, impres9U9y Gabb; Vol. 1, p. 68, pi. 9, fig. 2. 

Shasta Group, Cottonwood Creek, Horsetown, Mount Diablo, Colusa County. 

VAirEILirS, Brug. N. Texanus,? Sham. 

N. TexanuSf Shum. ; Trans. St. Louis Acad., 1860, p. 690. 

Id., Gabb; Pal. Cal., Vol. 1, p. 59, pi. 9, fig. 8. 

7 Shasta Group, Cottonwood Creek, Alderson's Gulch, Mount Diablo. 

PAL. VOL. 11.-28. ( 209 ) 
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N. Campbelu, Meek. 

N. OampMli, Meek; Proc. Phil. Acad., 1861, p. 818. 
Comax, VftQooaTer Islaod. 



ATTTKIA, BroDD. A. Matbswsonii, Gabb. 

A. Mathewmmii, Gabb; Vol. 1, p. 69, pi. 17, fig. 81. 

Martinez Group, Marlines ; Tejon Group, Clayton and Tejon. 

AMX0VITE8, Brug. A. Brewerii, Gabb. 

A. BreweHi, Gabb; Vol. 1, p. 62, pi. 10, fig. 7. JL.^^^^U^^-*'* 

Id,, Gabb ; Vol. 2, p. 180, pi. 20, fig. 6 ; pi. 19, fig. 5 a, 6, 6 a. ''^^ , /^^z 
A, IfewbfrryanuSf Gabb, part, (not Meek); Vol. 1, pi. 10, fig. 6. -^^'^* 
Shasta Group, Cottonwood Creek. 

A. Hatdbnii, Gabb. 

A. HaydenUf Gabb; Vol. 1, p. 62, pi. 10, fig. 8. 
With the preceding. 

A. Peruvianus,? Von Buch. 

A, P^rururntM, Von Buch ; Petrif. Bee. par Humboldt en Amer., p. 6, pi. 1* 

fig. 5-7. 
A, Pertivianuaf Gabb; Vol. I, p. 68, pi. 10, fig. 9. 
Id., Marcou ; Geol. North Amer., pi. 5, fig. 1. 
From Von Buch 'a original figure and description, it seems doubtful if his 

shell ia really an Ammonite, but my single fragment is too imperfect to 

permit more than a very doubtful determination. 
Chico Group, Tuscan Springs. 



Ijlc^i^^^-^^*^"^ A. Traskii, Gabb. 



A. Traskii, Gabb; VoL 1, p. 68, pi. 11, fig. 10; pi. 12, fig. 11. 

W., Gabb ; Vol. 2, p. 181, pi. 19, fig. 7, 7 o, 7 6. 

Shasta Group, Cottonwood Creek, and Arbuckle's Diggings, Shasta County. V*^^ 

y^WC^^^t^^ A. RAM08US, Meek. 

A. (ScaphiUs) ramosuSf Meek; Trons. Albany Inst., Vol. 4, p. 45. 

A. ramosusj Gabb; Pal. Cal., Vol. 1, p. 65, pi. 11, fig. 12, 12 a; pi. 12, fig. 12 b. 

Shasta Group, Cottonwood Creek. V;,^M^^-^^5^^^>. yf'KO^**'*^^^ 
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^^JL^^ri'i.^^^X^^Uy A. HOFFMANNII, Gabb. ^Xth^^^^/^vC^^ y- ,^y-Viti^*o.7 

A. Hoffmannii^ Gabb; Vol. 1, p. 65, pi. 11, fig. 18, 18 ay pi. 12, fig. 18 h. 

Id., Vol. 2, p. 181, pi. 20, fig. 8, 8 a. 

Shasta Group, Horsetown, and Cottonwood Creek. 

AjLj^^Ctt^- A. EfiMONDii, Gabb. 

A, Rhrumdii, Gabb ; Vol. 1, p. 66, pi. 12, fig. 14, 14 a, 16. ij j^^^^^JL^if^^tM 
Shasta Group, Cottonwood Creek ; Cbico Group, Pence's. 



^uXTxP^^ A. Batbsii, Trask. 

A. Bateaiiy Trask j Proc. Cal. Acad., 1865, Vol. 1, p. 40. 
A, Batem, Gabb; Vol. I, p. 67, pi. 18, fig. 16, 16'a. 
A. BaUsii, Gabb; Vol. 2, p. 182, pi. 20, fig. 9, 9 a; pi. 21, fig. 10, a, b, 
Shasta Group, Cottonwood Creek, Chico Group, Benicia, and south of Mount 
Diablo. 






Ji^^^/^\ A. Tbhamabnsis, Gabb. 

A, 9ubiricarinaiu8, Gabb (not d'Orb.) ; Vol. 1, p. 60, pi. 10, fig. 4. 
A. Tehamaensia, Gabb; Vol. 2, p. 182. /7V^ - 

ShasU Group (?), Battle Creek, Tehama County. ^ ^ *^ ' 

t^t^^zLJ^J^ ^ CHICOEN8I8, Trask. 

A. Chieoensis, Trask; Proc. Cal. Acad., Vol. 1, p. 85, pi. 2, fig. 1. 
Id., Gabb; Vol. 1, p. 68, pi. 13, fig. 17, 17a, 17 b. 

Chico Group, Chico Creek, Pence's, Kelly's, Siskiyou Mountains, San Lais 
Gonzaga, Cottonwood Creek. Qi/i/fJc^ 

A. SuciAENSis, Meek. 

A. eofnplexus var. Suciaensia, Meek ; Proc. Phil. Acad., 1861, p. 817. 
A. camplexua f Gabb ; Vol. 1, p. 69. 
A. Suciaenais, Gabb; Vol. 2, p. 133, pi. 21, fig. 11, a, b. 
Chico Group, Folsom, near Mount Diablo, and Sucia Island, in the Gulf of 
Georgia. 

A. Vancouverbnsis, Meek. 

A. Vancouver ensia, Meek ; Proc, Phil. Acad., 1861, p. 817. 

Comax, Vancouver Island. ^ 
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A. JUOALI8, Gabb. 

A,jugal\9, Oabb; Vol. 2, p. 183, pi. 22, fig. 12, a, 6, 18 a. 
A. SevfberryanHSj Oabb (not Meek) ; par*^ Vol. 1, pi. 10, fig. 5; fig. 6 6. 
Martinez Group, Martinez, Benicia, Curry ^s, south of Mount Diablo; Tejon 
Group, Martinez, and Clayton. 

^^ /6^ Ua*<^ ' ^' Kewbkrryanus, Meek. 

C A, Xewbrrryanuat Meek ; Trans. Alb. Inst , Vol. 4, p. 47. 



Id., Gabb,/>ar«, Vol. 1, p. 61. pi. 27, fig. 199, a, 6, c. 
Chico Group, Vancouver Island. 



A. Whitneyi, Gabb. 



pZ^ , 



A, Whitnryi, Gabb; Vol. 2, p. 184, pi. 22, fig. 14, a, 6. 
Shasta Group, Cottonwood Creek. 



A. Stouczkanus, Gabb. 



A, StoliezkanuSf Gabb; Vol. 2, p. 135, pi. 23, fig. 16, 16 a. 
Shasta Group, Cottonwood Creek. V^fl^^*'"*^*^ - 



A. FRATERNU8, Gabb. 

A./rafemuSf Gabb ; Vol. 2, p. 187, pi. 23, fig. 16, a, 6. 
Martinez Group, Benicia. 

? A. CoopfiRii, Gabb. 

? A, Cooperii, Gabb ; Vol. 1, p. 69, pi. 14, fig. 23, 28 a. 
Chico Group, ? San Diego. 



HAXITE8, Park; II. (? Ancyloceras) Vancouverensis, Gabb. 

*-'* Ilamites VancourerenstM, Gabb; Vol. 1, p. 70, pi. 18, fig. 18. 
Chico Group, Vancouver Island. 

HELICOCESAS, d'Orb. ? H. vermicularis, Gabb. 

? H. vermicular^, Gabb ; Vol. 1, p. 71, pi. 13, fig. 19, 19 a. 
Martinez Group, near Martinez. 
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H. Bbewerii, Gabb. 

H. Brewerii, Gabb ; Vol. 1, p. 72, pi. 14, fig. 22. 
Cbico Group, Pence^s. 

H. DEOLiVE, Gabb. 

H, deeliv^, Gabb; Vol. 1, p. 78, pi. 28, fig. 200, 200 a. 
Cbico Group, Pence's Banch. 

TTTBRILITEB, Lam. T. Oregonensis, Gabb. 

T. «p. indet,, Gabb ; Vol. 1, p. 78, pi. 20, fig. 201. 
T. Oregonensis^ Gabb ; Vol. 2, p. 138. 

Cbico Group, Jacksonville, Oregon, and Crooked Creek of tbe Des Chutes, 
east of tbe Cascade Bange. 

AVCTLOCEKAS, d'Orb. A. E^mondii, Gabb. 

Crioceras {A. f) Rimondiif Gabb ; Vol. 1, p. 76, pi. 14, fig. 24 a. 
Aneyloeeras sp. f Gabb; Vol. 1, p. 78, pi. 16, fig. 80. 
A. Rhnondii, Gabb; Vol. 2, p. 188, pi. 23, fig. 17. 
Shasta Group, Cottonwood Creek, Arbuckle's. 

A. PERC08TATUS, Gabb. 

Crioceras percostcUtiSf Gabb ; Vol. 1, p. 77, pi. 16, fig. 26; pi. 17, fig. 26 a. 
A, percostaius^ Gabb ; Vol. 2, p. 138, pi. 24, fig. 19 

Shasta Group, Cottonwood Creek, Arbuckle's, and a fragment (of this species 
?) from the vicinity of Martinez. 

? A. QUADRATUS, Gabb. 

Ptyehocerca {f Uamites) quadraiuSf Gabb; Vol. 1, p. 74, pi. 16, fig. 21 ; pi. 14, 

fig. 21 a. 
Cbico Group, Pence's Ranch. 

? A. LINEATU8, Gabb. 

f A. Une<Uus,,QM>; Vol. 2, p. 189, pi. 28, fig. 18, a, ft, c. 

Shasta (?) or Cbico Group, Cottonwood Creek, and Cbico Group near Folsom. 



CRIOCESAS, d'Orb. C. latus, Gabb. 

C. latus, Gabb ; Vol. 1, p. 76, pi. 15, fig. 26 25 a; pi. 14, fig. 25 b. 
Shasta Group, near Weaverville. 
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HELICAVCTLTJ8, Gabb. H. jequicostatcs, Gabb. 

Piychoeenu ce^ieoaiahu, Gftbb; Vol. 1, p. 74, pi. 13, fig. 20. 
H, aquieontaiua, Gabb ; Vol. 2, p. 141, pi. 25, fig. 20, a-g. 
Shasta Group, Cottonwood Creek, Alderson's Gulch, and Bagle Creek, SfaasU 
County. 



DIPTTCH0CSEA8, Gabb. D. ljbyis, Gabb. 

D. IcetfU, Gabb; Vol. 2, p. 144, pi. 25, fig. 21, a, 6. 
Shasta Group, Cottonwood Creek. 



BACITLITE8, Lam. B. Cuicoensis, Trask. 

B. ChicoenaiSf Trask ; Proc. Cal. Acad., 1856, p. 85, pL 2, fig. 2. 
B. Chicoensia, Gabb ; Vol. 1, p. 80. pi. 17, fig. 27, 27 a ; pi. 14, fig. 27 6, 29, 29 a. 
Chico Group, Chico, Pence's, Cottonwood, Orestimba, and San 0iego ; Mar- 
tinez Group, Martinez. 

B. OGCIDENTALI8, Hook. 

B. ofNiftM, f Meek ; Tr. Alb. Inst., Vol. 4, p. 48. 

B. oceidentalisr Meek ; toe, eit , p. 49. 

Id., Meek; Proc. Phtl. Acad.. 1861, p. 816. 

B, 9p, indet, Gabb ; Vol. 1, p. 81, pi. 14, fig. 28 6 ; pi. 17, fig. 28, 28 a. 

Chico Group, Vancouver Island. 

B. IN0RNATU8, Hoek. 

B. inomaiuB, Meek; Proc. Phil. Acad., 1861, p. 816. 
Sucia Island, Gulf of Georgia. 

GASTEROPODA. 
TTPHI8, Montf. T. antiquus, Gabb. 

T. antiquua, Gabb ; Vol. 1, p. 82, pi. 18, fig. 81. 
Tejon Group, Maritnez, Tejon. 

FTJ8TJ8, Lam. F. Martinez, Gabb. 

K MarHnez, Gabb ; Vol. 1, p. 82, pi. 18, fig. 82. 
Tejon Group, Martinez, Tejon. 
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F. Mathbwsonii, Gabb. 

y F. Mathewmmii, Gabb; Vol. 1, p. 83, pi. 18, fig. 8«. 

Martinez Group, Martinez and Curry's; Tejon Group, Martinez, Clayton 
and Cochrane's. 

P. AvERiLLii, Gabb. 

F. AveriUiif Gabb ; Vol. 1, p. 88, pi. 18, fig. 84. 
Chico Group, Tuscan Springs. 

F. DiABOLi, Gabb. 

X F. Diaboli, Gabb ; Vol. 1, p. 84, pi. 18, fig. 86. 
Tejon Group, vicinity of Mount Diablo, Tejon. 

F. ARATU8, Gabb. 

F, aratusy Gabb; Vol. 1, p. 84, pi. 28, fig. 202. 
Group ? (Martinez or Chico) Martinez. 

F. FLEXuosus, Gabb. 

F,JUxuoms, Gabb ; Vol. 1, p. 86, pi. 21, fig. 109. 
Martinez Group, Martinez. 

F. KiNGii, Gabb. 

F. Kingii, Gabb; Vol. 1, p. 86, pi. 28, fig. 204. 

Chico Group, Cottonwood Creek, Siskiyou County (not the creek of the same 
name in Shasta County). 

F. Californious, Con., sp. 

> F. Cali/amicuSf Gabb ; Vol. 1, p. 85, pi. 28, fig. 205 a, 

f Clavatula Califomica^ Con. ; P. R. R. Report, Vol. 6, p. 822, pi. 2, fig. 11. 
Tejon Group, Clayton, Tejon ; beds intermediuto between the Tejon and Mar- 
tinez Groups, Lower Lake Village, Lake County. 

F. TUMiDUS, Gabb. 

F. tumidus, Gabb ; Vol. 2, p. 146, pi. 26, fig. 22. 
Martinez Group, Martinez. 

F. 0CCIDENTALI8, Gabb. 

F. oeeidenialiB, Gabb ; Vol. 2, p. 146, pi. 26, fig. 28. 
Martinez Group, Martinez. 
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VEPTUVEA, Bolt. N. (Tritonofubus) cretacea, Gabb. 

^ Neptunea {Triiono/unu) eretaeea^ Gabb ; Vol. 2, p. 146, pi. 26, t%, 24. 
Tejon Group, Hartines. 

N. MUCBONATA, Gabb. 

N, mueronata, Gubb; Vol. 2, p. 147, pi. 26, fig. 25. 
Martinez Group, Martinez. 

? N. supRAPUCATA, Gabb. 

> f N. aupraplieata, Gabb; Vol. 1, p. 89, pi. 18, fig. 40. 
Tejon Group, Clayton, and San Diego. 

Y N. GRACILIS, Gabb. 
N. gracilis, Gabb; Vol. 1, p. 90, pi. 18, fig. 42. 

N. CURVIR08TRI8, Gabb. 

N. etirviro8tri9y Gabb, Vol. 1, p. 88, pi. 18, fig. 87. 
Chico Group, Cow Creek. 



PALAATKACTITB, Gabb. P. crassus, Gabb. 
P, ercMsus, Gabb; Vol. 2, p. 148, pi. 26, fig. 26. 



E. PERFORATA, Gabb. 

Neptunea perforata^ Gabb; Vol. 1, p. 89, pi. 18, fig. 89. 
Eripachya perforata, Gabb; Vol. 2, p. 149. 
Shasta Group, Cottonwood Creek. 

E. HoFFMANNii, Gabb. 

Neptunea Uoffmannii^ Gabb ; Vol. 1, p. 90, pi. 18, fig. 41 
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PEBI880LAX, Glibb. P. breyibostrib, Gabb. 

P. brevirostria, Gabb; Vol. 1, p. 91, pi. 19, fig. 48. 

Ghico Grpup, Tuscan SpriDgs, Pence's Ranch ; Martinez Group, Martinez ; 

beds intermediate between Martinez and Tejon Group, Lower Lake Village, 

Lake County. 

P. Blarei, Con., Bp. 

\ yc Buayeon f Blakei^ Con. ; Pacific R. R. Rep., Vol. 5, p. 822, pL 2, fig. 18. 
LcBviftisna Blakeif Con. ; Smithsonian Check List. 
PerisBolax Blakei, Gabb; Vol. 1, p. 92, pi. 21, fig. 110. 
Jd.y Gabb; vol. 2, p. 149. 
Tejon Group, Martinez, Clayton, Cochrane's, and Tejon. 

BUSCTTLA, H. & A. Ad. S. PRiEATXENUATA, Gabb. 

S. proBattenuata, Gabb; Vol. 2," p. 150, pi. 26, fig. 27. 
Tejon Group, San Diego. 

S. (SuROULiTES) fliNUATA, Gabb. 

, Oomu gintMhut, Gabb ; Vol. 1, p. 128, pi. 29, fig. 227. 

Sureula (Surculitea) ainuata^ Gabb ; Vol. 2, p. 160, pi. 26, fig. 28. 
Tejon Group, Tejon. 

S. (SuRCULiTES) iNOONBPiouA, Gabb. 

8, {S,) ineonspieuoj Gabb ; Vol. 2, p. 151, pi. 26, fig. 29. 
Martinez Group, Martinez. 

S. Claytonenbib, Gabb. 

X Turria Claytonenais^ Gabb; Vol. 1, p. 92, pi. 18, fig. 46. 
Tejon Group, Clayton, Tejon. 

S. RARicosTATA, Gabb. 

V Turria raricoatdta^ Gabb; Vol. 1, p. 93, pi. 18, fig. 47. 
{varieoaiata^ typographical error.) 
Sureula id.^ Con. ; Sm. Check List, Eocene, No. 588. 
Tejon Group, Clayton. 

HETEBOTERHA, Gabb. H. troohoidea, Gabb. 

B, troehaidM, Gabb; Vol. 2, p. 152, pi. 26, fig. 80, 80 a. 
Martinez Group, Martinez. 
PAL. VOL. II. — 29 
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BBLA» Leach. B. clatbrata, Crabb. 

> Bda dathraia, Oabb ; Vol. 2, p. 162, pi. 26, fig. 81. 
Tejon Group, Hartines. 



COEDIBRA, Bonault C. ihgbopttoma, Gabb. 

k C. fmcrxiptyffma, Gabb ; Vol. 1, p. 98, pi. 28, fig. 203. 
Tejon Gronp, TeJon. 

C. MiTRiBPORMis, Gabb. 

C. mitrceformiB, Gabb; Vol. 2, p. 158, pi. 26, fig. 82. 
Shasta Group, Colusa County, near the Sulphur Springs. 



TKirOVirm, Link. T. HoRNii, Gabb. . 

^ ' Tritonium Homii, QM>; Vol. 1, p. 94, pi. 28, fig. 206. 
Tejon Group, Tejon and Cochrane's, near Mount Diablo. 

T. PAuciYARiCATUM, Gabb. 

< T. paucivaricatwnf Gabb ; Vol. 1, p. 95, pi. 28, fig. 209 a. 
Tejon Group, Tejon. 

T. Whitneyi, Gabb, 

.\ T. Whitneyi, Gabb ; Vol. 1, p. 96, pi. 28, fig. 210 a, 
Tejon Group, Tejon, San Diego. 

T. Calivornicum, Gabb. 

^ TriUmium CcUifomieuin, Gabb ; Tol. 2, p. 154, pi. 26, fig. 88. 
Tejon Group, Tejon. 

TBirONimi, (S. Gen. Trachttriton, Meek). T. (T.) Diegoknsis, 
Gabb. 

^ Triionium DiegoenaiSy Gabb ; Vol. 1, p. 95, pi. 18, fig. 44. 
Tejon Group, San Diego 

T. (T.) Tejonensis, Gabb. 

T. (T.) Tt^jonmais, Gabb; Vol. 2, p. 154, pi. 26, fig. 84. 
Tejon Group, Tejon. 
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T. (T.) FU8IP0EMB, Gabb. 

'^ r. (T.) ftuiforme, Gabb; Vol. 2, p. 166. 

Figare without name or description, Vol. 1, pi. 18, fig. 46. 
Tejon Group, Tejon. 

BKACHTSPHnrOVS, Gabb. B. libatus, Gabb. 

A X Buceinum liratum, Gabb ; Vol. 1, p. 96, pi. 28, fig. 211. 
Braehysphinffus liratua, Gabb ; Vol. 2, p. 166. 
Tejon Group, Martinez, Clayton, Marsh's. 

B. 8INUATU8, Gabb. 

> ^ J9. nnuaius^ Gabb; Vol. 2, p. 166, pi. 26, fig. 86. 
Tejon Group, Martinez. . 



BVLUA, Gray. (S. Gen. Holopophobus, Gabb.) B. (M.) striata, 
Gabb. 

^ B. {M,) striata, Gabb ; Vol. 2, p. 167, pi. 26, fig. 86. 
Tejon Group, Tejon. 



HAS8A, Lam. N. cbxtacea, Gabb. 

X N. eretaceaj Gabb ; Vol. 1, p. 97, pi. 18, fig. 49. 

Te)on Group, Martinez, Tejon, and ten miles west of Griswold'i 

N. ANTiQUATA, Gabb. 

^ N. aniiquata, Gabb; Vol. 1, p. 97, pi. 18, fig. 60. 
Tejon Group, Martinez. 



HATDBHIA, Gabb. H. impbx88A, Gabb. 

Haydenia impressa, Gabb ; Vol. 1, p. 98, pi. 18, fig. 61. 
Chico Group, Tuscan Springs, and Pence's. 



PSEVDOLITA, Swains. P. linbata, Gabb. 

X P- lineata, Gabb; Vol. 1, p. 99, pi. 18, fig. 62. 
Tejon Group, Martinez. 



Digitized by 



Google 



220 PALiEONTOLOCY OF CALIFORNIA. 

P. YOLUTJSFORM IS; Gabb. 

y p. voUatBformis, Gftbb ; Vol. 1, p. 99, pi. 28, fig. 212. 
Tejon Group, Tejon. 



OUVELLA, Swains. O. Mathewsonu, Gabb. 

)^X O. MathewaotUi, Gabb; Vol. 1, p. 100, pi. 18, fig. 68. 

Tejon Group, Martiiiez, Tejon, Clayton, and Griswold's. 



AVCILLASIAf Lam. A. elongata, Gabb. 

AC A, donffaia, Gabb ; Vol. 1, p. 100, pi. 18, fig. 54. 
Tejon Group, Clayton, Cochrane's, and San Diego. 



FA8CI0LABIA, Lam. ? F. LiEviuscuLA, Gabb. 

f F. lasvimcula, Gabb; Vol. 1, p. 100, pi. 18, fig. 66. 

Beds intermediate between the Martinez and Tejon Groups at Clayton, and 
near Lower Lake Village. 

F. siNUATA, Gabb. 

\ F. sinuaia, Gabb ; Vol. 1, p. 101, pi. 28, fig. 218 a. 
Tejon Group, Tejon, San Diego. 

F. lo, Gabb. 

\ fF Jo, Gabb ; Vol. 1, p. 101, pi. 28, fig. 214. 
Tejon Group, Tejon. 



TVSBIVELLA, Lam. T. grassitbsta, Gabb. 

TurhineUa crasniesia, Gabb; Vol. 2, p. 167, pi. 26, fig. 87. 
Martinez Group, Martinez. 



VOLVTILITHEB, Swains. V. Navabroensis, Shum. ? 

V. NavarroeruM, Sbum. ; Proc. Boat. Soc. N. Hist., 1861, Vol. 8, p. 192. 
Id., t Gabb ; Vol. 1, p. 102, pi. 19, fig. 56. 

Chico Group, Tuscan Springs, Pence's, Jacksonyille, Oregon, Siskiyou Moun- 
tains, Cbico Creek, Cow Creek. 
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MITBAy Lam. M. cretaosa, 6abb. 

X. Mitra cretacea, Gabb; Vol. 1, p. 108, pi. 28, fig. 216. 
/d.,Gabb; Vol. 2, p. 168. 
Tejon Groupi Martinez. 



WHITVETA» Gabb. W. fious, Gabb. 

A Whitneyafieua^ Gabb ; Vol. 1, p. 104, pi. 28, fig. 216. 
Tejon Group, Tejon. 



FlCXrS, Bolt. F. MAMiLLATUS, Gabb. 

^ F. mamillaius, Gabb ; Vol. 1, p. 211, pi. 82, fig. 276. 
Tejon Group, Tejon. 

FICOPSIS, Con. F. RiMONDii, Gabb. 

> '^ Fuma {Hemifuaus) Rimondii, Gabb; Vol. 1, p. 87, pi. 18, flg. 86. 
Tejon Group, Martinez, Clayton, GriBwold's, Tejon. 

F. HoBNii, Gabb. 

\ ^ Fiuua {Hemiftmia) Homii^ Gabb; Vol. 1, p. 86, pi. 28, flg. 206. 
Tejon Group, Tejon. 

F. GooPEBn, Gabb. 

y Fuma {Hemifuaus) Oooperiij Gabb ; Vol. 1, p. 86, pi. 28, fig. 207. 
Tejon Group, Clayton, and San Diego. 

VBOSTCAy Gabb. U. caddata, Gabb 

U. eaudaUi, Gabb; Vol. 2, p. 159, pi. 27, fig. 88. 
Martinea Group, Martinez 

STCODESy Gabb. S. ctpb^oideb, Gabb. 

f Ficua cyprcBoideaj Gabb ; Vol. 1, p. 106, pi. 19, fig. 68. 
Syeodea cypraooitUa^ Ghibb ; Vol. 2, p. 160. 
Cbico Group, Tuscan Springs, Texas Flat. 

HATICA, Brug. N. Uvabana, Gabb. 

X A Naika Uvaaana, Gabb; Vol. 1, p. 212, pi. 82, fig. 277. 
Tejon Group, Tejon. 



Digitized by 



Google 



222 PAL^ONTOLOGT OF CALIFORNIA. 

LUVATIA, Lam. L. avellana, Gabb. 

L. aveUanUf Oabb; Vol. 1, p. 106, pi. 19, fig. 60. 
Shasta Qroup, Cottonwood Creek. 



L. Shumabdiana, Gubb. 

L. Shumardiana, Gabb; Vol. 1, p. 106, pi. 19, fig. 61. 

Martinez Oroop, Martinez ; intermediate beds forming tranntion to the Tejon 
Oroup, Lower Lake, Lake County. 



L. HoBNii, Gabb. 

L, Bomii, Gabb; Vol. 1, p. 106, pi. 29, fig. 217. 
TeJon Group, Tejon. 

L. NUCiroBias, Gabb. 

L. nueiformia, Gabb; Vol. 1, p. 107, pi. 28, fig. 218. 
Tejon Group, Clayton, TeJon, and (?) San Diego. 



OTBOBES, Gon. G. Conbadiana, Gabb. 

LunaHa {f Qyrodea) Oonradiana, Gabb ; Vol. 1, p. 107, pi. 29, fig. 219. 
Chioo Group, Pacheco's Pass. 

G. BXPAN8A, Gabb. 

Oyrodea expansa^ Gabb ; Vol. 1, p. 108, pi. 19, fig. 62, a, 6, e. 

Cbico Group, Pence's, Cottonwood Creek, Tuscan Springs, Texas Flat, Siski- 
you Mountains, and Jacksonville ; Martinez Group, Martinez ; and in the 
transition beds, Lower Lake. 



HEVESITA, Risso. N. seota, Gabb. 

j^ N. secto, Gabb ; Vol. 1, p. 108, pi. 29, fig. 220 a. 
Tejon Group, Tejon. 



N. OLOBOSA, Gabb. 

A Neveriia globoM, Gabb; Vol. 2, p. 161, pi. 27, fig. 89. 
Tejon Group, Griswold's, and New Idria. 
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VATICIVA, Gray. N. obliqua, Grabb. 

X N. obliqua, Gabb ; Vol. 1, p. 109, pi. 21, fig. 112. 
Cdtinua obliquua, Con. ; Sm. Check List, No. 470. 
Tejon Group, Martinez, Tejon. 



AHAITBOPSIS, Morch. A. oviFORBns, Gabb. 

A. (mformU, Gabb; Vol. 1, p. 109, pi. 19, fig. 68. 
Chico Group, Tuscan Springs. 

EITSPIEA, Agas. E. alyeata, Cod., sp. 

Hatica alveata, Con. ; Pacific B. B. Bep., Vol. 6, p. 821, pi. 2, fig. 8. 
\ V Amauropaia atveatUf Gabb; Vol. 1, p. 110, pi. 19, fig. 59; pi. 21, fig. 111. 
AmpuUina alveaia, Con. ; Sm. Check List, No. 469. 
Chico Group, Curry's, south of Mount Diablo; Martinez Group, Martinez; 

intermediate beds, Lower Lake; Tejon Group, Martinez, Clayton, Gris- 

wold's, Tejon, and San Diego. 

AMPTTLLINA. A. striata, Gabb. 

A, ttriata, Gabb ; Vol. 2, p. 161, pi. 27, fig. 40. 
Martinez Group, Martinez. 

MOBIO; Montf. M. (Soonsia) tuberculatus, Gabb. 

X M, {Seomia) tuber eulatu9^ Gabb ; Vol. 1, p. 104, pi. 19, fig. 57. 

Tejon Group, Martinez, Clayton, Griswold's, Tejon, and San Diego. 

SCALABIA, Lam. S. (Opalia) Mathewsonii, Gabb. 

>. Scalaria (Opalva) Maihewwnii, Gabb ; Vol. 1, p. 212, pi. 82, fig. 278. 
Tejon Group, Martinez. 

TEBEBBA, Bnig. T. Californioa, Gabb. 

y T. CaUfor .' .. . 

Tejon Gr . . 

CHEMHITZ 

CL SpiUmt. »• .;.; ^ \ ;.. .ic, p.. -.'J, ^g,. ,Kf. 

a planulaia, Gabb ; Vol. 2, p. 162. 
Chico Group, Pence's. 
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nSO, Bi68o. N. POLITA, Gabb. 

SiMpoliia, G«bb; YoL 1, p. 11«, pL 21, lig. lia. 
Tejon Group, Martinez, and Tejon. 



CEBIXHI0P8I8, F. k H. C. ai^tsem ata, Gabb. 

atntkiopm»aUenmia,iHbb; YoL 1, p. lift, pL 21, fig. 114, 114i 
. T^on Oroap, M Artiiies, and east of Mount DUblo. 



ABCHITBCTOnCA, Bolt. A. Yxatchh, Gabb. 

A. Veateki^ Gabb; Yol. 1, p. 116, pi. 19, fig. 71. 
Chioo Gronp, Tuscan Springs. 

A. oooNATA, Gabb. 

A. eogmUa, Gabb ; YoL 1, p. 117, pL 20, fig. 72, a, ft, c, <!, « 
Tejon Gronp, Martinez, Clayton, Tejon 

A. HoRNii, Gabb. 

A. Bomii, Gabb ; YoL 1, p. 117/pL 29, fig. 224^ a, ft. 
Tejon Gronp, Tejon. 

A. INORNATA, Grabb. 

A. imomaia, Qabb ; YoL 1, p. 118, pL 20, fig. 78. 

Chioo Gronp, Tuscan Springs ; Martinez Group, Martinez. 



DISCOHELIX, Dkr. D. Lsana, Gabb. 

Diseohelix Leana, Gabb; YoL 1, p. 119, pi. 20, fig. 76. 
Chico Group, Texas Flat, Placer County. 



BTBAPABOLLirS, Montf. S. pauciyglyus, Gabb. 

8. paueUJ^TiM. Gabb; Yol. 1, p. 120, pL 20, fig. 76. 
Chico Group, Texas Flat 

I S. LEN8, Gabb. 

StraparoUus Ims, Gabb ; YoL 1, p. 120, pi. 20, fig. 77, a-d. 
Chico Group, Texas Flat. 
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COHUS, Linn. C. R^mondii, Gabb. 

Cotuu Rhrumdii, Gabb; Vol 1, p. 122, pi. 20, fig. 79. 

VoluiUiihes Califomiea^ Con. ; Pacific R. R. Rep., Vol. 5, p. SS. pJ. 2. %. ft. 

Tejon Group, Martinez, Clayton, Cochrane's, Tejon, San Diego. 

C. HoBNii, Gabb. 

C. H<ymiiy Gabb ; Vol. 1, p. 122, pi. 29, fig. 226. 
Tejon Group, Tejon. 

PUOVELLITS^ Con. P. HABfULUS, Gabb. 

P. hamulu8, Gabb ; Vol. 1, p. 124, pi. 20, fig. 81 ; pi. 18, fig. 48. 
Pugnellus hamulus, Gabb; Vol. 2, p. 162, pi. 27, fig. 42, 42 a. 
Martinez Group, Martinez. 

P^(GTMNARns) MANUBRIATU8, Gabb. 

PugneUus manulfriaius, Gabb ; Vol. 1, p. 126, pi. 29, fig. 229 a, 

P. {OyniTtarus) manulnnatuSj Gabb; Amer. Jour. Conch., 1868, p. 189. 

ia.,Gabb; Vol. 2, p. 168. 

Chico Group, Cottonwood Creek, Sinkiyou County. 

BIKELLAy Agas. R canalifeba, G«bb. 

. ^ Rostellaria {Bimella) earudifera, Vol. 1, p. 128, pi. 29, tg, 228. 
RimeUa eanali/era, Gabb ; Proc. Cal. A. N. H,, 1866, 
Tejon Group, Martinez an^ Tejoo. 

R. 8JUFLKX. Oabb. 

\ ^ Rostellaria (Rimella) simpUx^ Gabb : \*j\ t p ]24 ' 'J, t^ igL 
BimeUa simpltx, Gabb ; Proc. CaJ. A. JV r /^^^ 
Tejon Group, Clajrton, 6ma \>\*%*j. 

CTF&JBA9 Linn. C\ ^Lt•M;^iAy l^/.ri'.K'^t p.- ',„,.^ 
'^ Tejon Grovf. Jlfjtft:u«£. f » ; v.»i 'i*-^ *%, 



< . £a-'./»<, j€i. ?*^t 



'// 



Te}(A Gnm}.. MurteBM:. 
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AVCHITBA, Con. A. falciformis, Gabb. 

AjwrrhaUfaleiformii, Gabb ; Vol. 1, p. 127, pi. 20, fig. 88. 
Anchurafaldformis^ G^bb; Amer. Joar. Conch., 1968, p. 146 
A. faleiformiB^ Gabb ; Vol. 2, p. 166. 
Chico Group, Tuscan Springs, Chico, Pence'8,>S|J^xa8 Flat. 

A. ANGULATA, Gabb. 

Aporrhaia angulala, Gabb; Vol. 1, p. 128, pi. 20, fig. 84. 
Marlines, and (?) Huling Greek, Shasta County. 

A. Californica, Gabb. 

Aporrhai9 Califomiea, Gabb; Vol. 1, p. 128, pi. 29, fig. 280, a, 6. 

Chico Group, Orestimba, Martinez, Puerto CuQon, and Siskiyou Mountains. 

A. EXILI8, Gabb. 

Aporrhait exUis, Gabb; Vol. 1, p. 129, pi. 29, fig. 281. 
Martinez (?) Group, Martinez. 

A. TRANSVERSA, Gabb. 

A. tranmeraat Gabb; Vol. 2, p. 165, pi. 27, fig. 45. 
Martinez Group, Martinez. 

? A. carinifera, Gabb. 

f A, earinifera, Gabb; Vol. 2, p. 166, pi. 28, fig. 46. 
Martinez Group, Martinez. 

HEUCATTLAX, Gabb. H. bicarinata, Gabb. 

JS, bicarinata, Gabb ; Vol. 2, p. 166, pi. 27, fig. 47. 
Shasta Group, Cottonwood Creek. 

H. cosTATA, Gabb. 

H. costata, Gabb ; Vol. 2, p. 167, pi. 28, fig. 48. 
Martinez Group, Martinez. 

TES8AE0LAX, Gabb. T. distorta, Gabb. 

T, distoria, Gabb; Vol. 1, p. 126, pi. 2(), fig. 82, a, 6. 
Chico Group, Tuscan Springs. 



Digitized by 



Google 



CRETACEOUS FOSSILS. 227 

LOXOTKE^Ay Gabb. L. tubrita, Gabb. 

/ Loxoirema turrita, Gabb; Amer. Jour. Conchologj, 1868, p.'H7. 
L turrita, Gabb ; Vol. 2, p. 168, pi. 28, fig. 49. 
Tejon Group, near Griswold's. ^ 



POTAMIBES, Brogn. P. diadema, Gabb. 

Poiamides diadema, Gabb ; Vol. 1, p. 180, pi. 20, fig. 86. 
Shasta Group, Cottonwood Creek. 

P. TENUIS, Gabb. 

PoUmiide8 tenuis, Gabb; Vol. 1, p. 180, pi. 20, fig. 86. 
Chico Group, Pence's. 



LITTOEIBTA, Ferr. L. compaota, Gabb. 

f Littorina eompaeta, Gabb ; Vol. 1, p. 131, pi. 20, fig. 89. 
Chico Group, Texas Flat, Placer County. 



ATRESIUS, Gabb. A. liratus, Gabb. 

A, liratus, Gabb ; Vol. 2, p. 169, pi. 28, fig. 60. 
Shasta Group, Colusa County. 



TVESITELLA, Lam. T. infraltneata^ Gabb. 

T. infralineata, Gabb ; Vol. 1, p. 181, pi. 20, fig. 87. 
Chico Group, Cottonwood Creek, and Orestimba. 

T. INFRAGRANULATA, Gabb. 

T. infragranulata, Gabb ; Vol. 1, p. 212, pi. 82, fig. 279. 
Hartinez (?) Group, Martinez. 

T. BBRIATIM-GRANULATA, Boem. 

71 seriatim-granulata, Koem ; Kreid. Tex., p. 89, pi. 4, fig. 12. 

T. pUtnilaieralis, Con. ; Emory's Rep., Mex. Boundary, p. 168, pi. 14, ^g. 1. 

T. irrorata, Con. ; Proc. Phil. Acad., 1855, p. 268. 

Chico Group, Tuscan Springs, Cottonwood Creek, Shasta County, and Cot- 
tonwood Creek, Siskiyou County. Also found in Texas, and at Arivechi, 
Sonora. 
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T. Veatchii, Gabb. 

T. Veatehii, Qabb; YoL I, p 188, pi. 20, fig. 90. 
Ohico Group, Tascan Springs. 

T. Chigoensis, Gabb. 

T. CMcoensU, Gabb ; Vol. 1, p. 188, pi. 21, fig. 91. 
Ghico Group, Ghico Creek. 

T. UVASANA, Con. 

\ X TurriieUa Uvatana^ Con. ; Pacific R. R. Rep., Vol. 6, p. 821, pi. 2, fig. 12. 
/<!, Gabb; Vol. 1, p. 134, pi 21, fig. 92. 
Tejon Group, Martinez, Tejon, Clayton, and Griswoid's. , 

T. Saffobdii, Gabb. 

T, Safordii, Gabb ; Jour. Phil. Acad., 2 Ser., Vol. 4, p. 892, pi. 68, fig. 12. 
Id,, Gabb; Vol. 1, p. 186, pi. 21, fig. 98. 

Compare T, (Torada) dispaasa^ StoU ; Pal. Ind., Gast., pi. 16, figs. 18, 14. 
Martinez Group, Martinez, and near Suisun ; beds between Martinez and 

Tejon Groups, near Lower Lake Village. Also in the Ripley Group in 

Tennessee and New Jersey (and India?). 

T. ROBUSTA, Gabb. 

Thirriiella r^busta^ Gabb; Vol. 1, p. 186, pi. 21, fig. 94. 
Chico Group, Tuscan Springs. 

T. Martin EZEN8I8, Gabb. 

T, Martinezenaia, Gabb ; Vol. 2, p. 169, pi. 28, fig. 61. 

Beds intermediate between the Martinez and Tejon Groups, Martinez. 



OALEEITS, Humph. G. excentrious, Gabb. 

X ^ O' excentricuSf Gabb ; Vol. 1, p. 186, pi. 20, fig. 96; pi. 29, fig. 282. 

Tejon Group, Martinez. Clayton, San Diego, Tejon, &c. 

SPIEOCETPTA, Gabb. S. pilbum, Gabb. 

V Crf/pf£i (Spirocrypia) pileum^ Gabb ; Vol. 1, p. 187, pi. 29, fig. 288, a, b, 

Tejon Group, Tejon, New Idria. 

BfEBITA, Linn. N. deformis, Gabb. 

N. dsformiBj Gabb; Vol. 1, p. 187, pi. 21, fig. 96. 
Shasta G^oup, Cottonwood Creek, Shasta Cor.rity. 
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N. ouNXATA, 6abb. 



N. euneatay Qabb ; Vol. 1, p. 187, pi. 21, fig. 97. 
Chico Oroup, Tuscan Springs. 

N. (Theliostyla) triangulata, Gabb. 

> A. (T,) triangulata, Gabb; Vol. 2, p. 170, pi. 28, fig. 52 a. 
Tejon Group, New Idria. 

LTSISy Gabb. L. duplioosta, Gabb. 

Lysis duplicosta, Gabb; Vol. 1, p. 188, pi. 21, fig. 98. 
Chico Group, Texas Flat. 

CALLIOSTOMA, Swains. C. radiatum, Gabb. 

a radiatum, Gabb ; Vol. 2, p. 170, pi. 28, fig. 58. 
Chico Group, Texas Flat. 

ATAFHSITS, Gabb. A. orassus, Gabb. 

Ataphrua erassus, Gabb ; Vol. 2, p. 171, pL 28, fig. 54. 
Martinez (?) Group, Martinez. 

AVOASIA, Bolt. A. ornatibsima, Gabb. 

A. omatissima, Gabb ; Vol. 1, p. 121, pi. 20, fig. 78. 
Chico Group, Texas Flat, and Tuscan Springs. 

MABOARITELLA, Meek and Hayden. M. crenulata, Gabb. 

Af. erentUata, Gabb; Vol. 1, p. 118, pi. 20, fig. 74. 
Tejon Group, San Diego. 

M. GLOBOSA, Gabb. 

M. fflobosa, Gabb ; Vol. 1, p. 119, pi. 29, fig. 225. 
Chico (?) Group, Benicia. 

M. ANOULATA, Gabb. 

M. angulata, Gabb ; Vol. 2, p. 172, pi. 28, fig. 55. 
Chico Group, Martinez. 
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DEVTALIXJM, Liun. D. Nanaimoensis, Meek. 

D. NanaimoensUf Meek ; Tr. Alb. Inst., ISM, p. 44. 
Cbico Group, Nanaimoi yancouver Island. 

D. CooPERii, Gabb. 

^C i>. Oooperiij Gabb ; Vol. 1, p. 139, pi. 21, fig. 100. 

Cbico Group, Curry's, soutb side of Mount Diablo ; Martinez Group, Mar- 
tinez; Tejoa Group, Martinez, Tejon, and San Diego. 

D. STRAMiNEUM, Gabb. 

D. airamineum, Gabb ; Vol. 1, p. 139, pi. 21, fig. 101. 
Associated with the preceding at each of the above localities. 



OABUS, Bang. G. pubillus, Gabb. 

\ Dentalium (Ditrupa f) pusiUum, Gabb*; Vol. 1, p. 189, pi. 21, fig. 99. 
Tejon Group, Martinez, Tejon. 



EMABOINTTIiA, Lam. E. radiata, Gabb. 

E. radiata, Gabb; Vol. 1, p. 140, pi. 21, fig. 102 a. 
Cbico Group, Texas Plat. 



PATELLA, Linn, P. Trabkii, Gabb. 

P. Traakii, Gabb; Vol. 1, p. 140, pi. 21, fig. 108. 
Chico Group, Texas Flat. 



ACMJEA, Esch. ? A. Tejonensjb, Gabb. 

fA. Tejonensia, Gabb; Vol. 2, p. 172, pi. 28, fig. 66. 

HELCIOV, Montf. ? H. circularis, Gabb. 

JS, eireularis, Gabb; Vol. 1, p. 141, pi. 29, fig. 284 a. 
Martinez Group, Martinez. 

H. DiOHOTOMA, Gabb. 

H. dichotoma, Gabb ; Vol. 1, p. 141, pi. 21, fig. 104. 
Chico Group, Texas Flat. 
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ANISOMTOV, M. & H. A. Meekii, Gabb. 

A, Meekii, Gabb ; Vol. 1, p. 142, pi. 21, flg. 106. 
Shasta Group, Cottonwood Creek. ^ 

CIHTTLIA, Gray. C. obliqua, Gabb. 

CinuUa obliqua, Gabb ; Vol. 1, p. Ill, pi. 19, flg. 64, a, 6, e. 

Cbicp Group, Tuscan Springs, Martinez, Pence's, Chico Creek, Texas Flat, 

Cottonwood Creek (Shasta County), and Cottonwood Creek (Siskiyou 

County). 

C. Matrewsonii, Gabb. 

C. Matheicmmiif Gabb ; Vol. 1, p. Ill, pi. 19, fig. 66. ^ 

Chico Group, Martinez, Orestimba. 

RIHOICXriA, DeBh. R. varia, Gabb. 

Ringieula varia, Gabb; Vol. 1, p. 112, pi. 29, fig. 222, a, b, 
Chico Group, Cow Creek, Shasta County. 



BIHOIVELLA, d'Orb. R polita, Gabb. 

R. polita, Gabb ; Vol. 2, p. 174, pi. 28, fig. 60. 
Shasta Group, Colusa County. 

R. piNGUis, Gabb. 

Cinulia pinffuisj Gabb ; Vol. 1, p. 112, pi. 29, fig. 221, a, b, 
? Martinez Group, Martinez. 

VEBIHEA, Defr. N. dispar, Gabb. 

Nerinea dispar, Gabb; Vol. 1, p. 118, pi. 19, fig. 66 a. 
Shasta Group, Cottonwood Creek. 

ACTiBOVnrAy d'Orb. A. pupoideb, Gabb. 

fA.pupoides, Gabb; Vol. 1, p. 113, pi. 19, fig. 67. 
A.pupoideSf Gabb; Vol. 2, p. 178, pi. 28, fig. 67. 
Shasta Group, Cottonwood Creek. 

A. Calipornica, Gabb. 

A. Calif omica, Gabb; Vol. 1, p. 114, pi. 19, flg. 68. 
Chi<n Gro«9, ^?) 'K »>*tiAez, Benicia, and near Yreka. 
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ACTiBOHELLA» d'Orb. A. oviformis, Gabb. 

A. omformis, Gabb ; Vol. 2, p. 173, pi. 28, fig. 58. 
Cbico Group, (?; Cottonwood Creek. 



ACT.fiOV, Montf. A. imprsbsus, Gabb. 

A, impresmis, Gabb ; Vol. 1, p. 142, pi. 21, fig, 106. 
Shasta Group, Cottonwood Creek. 



LlOCim, Gabb. L. punctatum, Grabb. 

Lioeium punetatum, Gabb ; Yol. 1, p. 174, pi. 28, fig. 69. 
Shasta (?) Group, Colusa County. 



OLOBICOVCHA, d'Orb. G. (Puasianella ?) BiMONDii, Gabb. 

O. (Phasiatiella t) RSmondii, Gabb ; Vol. 1, p. 114, pi. 19, fig. 69. 
Chico (?) Group, Benicia. 



CTLISSBITES, M. Jk L. C. brevis, Gabb. 

OylindriUs brevis, Gabb ; Vol. 1, p. 115, pi. 29, fig. 228. 
Martinez Group, Martinez. 



BVLLA, Brug. B. Hornii, Gabb. 

BuUa Homii, Gabb ; Vol. 1, p. 148, pi. 29, fig. 285. 
Tejon Group, Tejon. 



CTLICHVA, Lov^n. C. costata, Gabb. 

Cyliehna eoataia, Gabb ; Vol. 1, p. 148, pi. 21, fig. 107. 

Chico Group, Texas Flat, Pence's, Martinez ; Martinez Group, Martinez ; Tejon 
Group, Martinez, Clayton, Cochrane's, Tejon, and San Diego. 



MEOISTOSTOMA, Gabb. M. striatum, Gabb. 

V Megistostoma sfrta^m, Gabb; Vol. 1, p. 144, pi. 21, fig. 108 a. 
Tejon Group, Martinez. 
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ACEPHALA. 

MABTESIA, Leach. M. olausa, Gabb. 

\ Mariesia dauaa, Gabb; Vol. 1, p. 145, pi. 22, fig. 115. 

Chico Groupi Pence's, Texas Flat, Tuscan Springs ; Martinez Group, Mar. 
tinez ; Tejon Group, Martinez, Tejon, and ten miles west of Griswold's. 

TVEFUS, Gabb. T. plenus, Gabb. 

Tumusplenus, Gabb; Vol. 1, p. 146, pi. 22, fig. 116. 

Shasta Group, Cottonwood Creek; (? Chico Group, Pacheco's Pass). 

80LEV, Linn. S. parallslus, Gabb. 

X SoienparaUeluSf Gabb; Vol. 1, p. 146, pi. 22, fig. 117. 
PUetosoUn paralUlus, Con. ; Sm. Check List, ^o. 241. 
Tejon Group, Martinez, Marsh's and Tejon. 

S. (Htpooella) cuneatus, Gabb. 

S, (Hypogdla) cuneatus, Gabb ; Vol. 2, p. 175, pi. 29, fig. 61. 
Martinez Group, Martinez. 

S. (Hypooella) Dieooensis, Gabb. 

\ S. {SoUna) Diegoensis, Gabb ; Vol. 1, p. 218, pi. 82, fig. 280. 
PUeiotolen JHegoensiSj Con. ; Sm. Check List, No. 240. 
S. (HyfiogeUa) Diegoensie, Gabb ; Vol. *2, p. 176. 
Tejon Group, San Diego. 

PHAEELLA, Gray. P. alta, Gabb. 

Pharella alta, Gabb; Vol. 1, p. 147, pi. 22, fig. 118. 
Martinez Group, Martinez. 

SnittlTA, Muhlf. S. Oregonensis, Gabb. 

SUiqua Oreffonensis, Gabb ; Vol. 1, p. 147, pi. 29, fig. 287. 
Chico Group, Siskiyou Mountains. 

COKBULA, Brug. ? C. pbimorsa, Gabb. 

> f C. prinwrsn, Gabb ; Vol. 1, p. 148, pi. 22, fig. 120. 
Tejon Group, Corral Hollow. 
PAL. VOL. II. — 81 
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C. Tbaskii, Gabb. 

(hrhda Traakii,, Gabb; Vol. 1, p. 149, pi. 22, fig. 121 a, 
Chico Group, Texas Flat, Tuscan Springs, and Pence's Banch. 

C. cuLTRiFORMis, Gabb. 

CbrMa culiriformiB, Gabb; Vol. 1, p. 149, pi. 22, fig. 122. 
Marlines Group, Martinez. 

C. HoBNii, Gabb 

OorhuU Homii, Gabb; Vol. 1, p. 149, pi. 29, fig. 288. ^ 

Oorbula Homii, Gabb ; Vol. 2, p. 176, pi. 29, fig. 62, a, 6. | 

Tejon Group, Tejon. 

C. PARILI8, Gabb. 

^ Oorlnda pariliSf Gabb; Vol. 1, p. 160, pi. 29, fig. 289 a. 

Tejon Group, Martinez, Clayton, Cocbraiie's, Marsh's, Griswold's, and San 
Diego. 

C. AL^FORMis, Gabb. 

Corbula QlceformU^ Gabb ; Vol. 2; p. 177, pi. 29, fig. 68. 
Beds intermediate between the Martinez and Tojon Groups, Lower Lake, 
Lake County. 

AVATIHAy Lam. A. Tryoniana, Gubb. 

Anaiina Tryanianay Gabb; Vol. I, p. 150, pi. 29, fig. 240. 
Cbico Group, Martinez. 

A. INSQUILATERALI8, Gabb. 

Anaiina {nequilateraliB^ Gabb; Vol. 1, p. 151, pi. 29, fig. 241 
Chico Group, Siskiyou Mountains. 

? A. LATA, Gabb. 

f Anaiina lata, Gabb; Vol. 1, p. 151, pi. 22, fig. 126. 
Chico Group, Pence's. 

A. QUADRATA, Gabb. 

Anaiina qtutdraia, Gabb ; Vol. 2, p. 177, pi. 29, fig. 64. 
Chico Group, Nanaimo, Vancouver Island. 
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THBACIA9 Leach. ? T. oocidextalis, Meek. 

f Thracia oceidentalia, Meek ; Trans. Alb. Inst., Vol. 4, p. 48. 
Chico Group, Kanaimo, Vancouver Island. 

? T. 8UBTRUN0ATA, Meek. 

f Thracia aubtruneaia, Meek ; loe, cii,, p. 44. 
With the preceding. 



PHOLADOMTA, Sowb. P. subelonqata, Meek. 

Pholadomya aubeUmgala^ Meek ; Tr. Alb. Inst., Vol 4, |^. 42. 
Ghioo Groupi Nanaimo, Vancouver Island. 

P. Bbewerii, 6abb. 

Pholadomya Brewerii^ Gabb ; Vol. 1, p. 152, pi. 22, fig. 128. 
Chico Group, Pence's Ranch. 

P. NA8UTA, Gabb. 

Pholadomya naauta, Gabb ; Vol. 1, p. 152, pi. 80, fig. 124. 
Martinez Group, Martinez. 

P. Oregonensis, Gabb. 

Pholadomya Oreyonengis, Gabb ; Vol. 2, p. 178, pi. 29, fig. 65. 
Chico Group, Siskiyou Mountains. 



OOBIOMTA9 Agas. G. B0BEALI8, Meek. 

Pholadomya (Chniomya) bore€Ui8, Meek ; Tr. Alb. Inst., Vol. 4, p. 41. 
Chico Group, Nanaimo, Vancouver Island. 



PLETTBOMTAy Agas. P. paptracea, Gabb. 

PUuromya papyraeea, €ktbb ; Vol. 2, p. 178, pi. 29, fig. 66. 
Shasta Group, Cottonwood Creek. 



ABCOMTA, Agas. A. itndulata, Gabb. 

Areomya undulata, Gabb; Vol. 2, p. 179, pi. 29, fig. 67. 
Chico or Shasta Group, Indian Creek, Butte County. 
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EOMOMTAi Agas. H. concentriga, Gabb. 

Panopasa eoneentricaf Oabb ; Vol. 1 , p. 148, pi. 22, fig. 119. 

Hofjiomya eoncentrieaj Gabb; Vol. 2, p. 179. 

Cbico Group, Tuscan Springs, Cottonwood Creek, and Martinez 



VEMRAf Gray. N. DOLABRiEFORMis, Gabb. 

X Necera dolabnrfonnis, Gabb ; Vol. 1, p. 168, pi. 22, fig. 126. 
Tejon Group, Martinez. 



MACTBA, Linn. ? M. tenuissima, Gabb. 

fMaetra ienuiMima, Gabb; Yol.^, p. 179, pi 29, fig. 68. 
Martinez Group, Martinez. 

M. GiBBSANA, Meek. 

Maetra Oihbsanaf Meek; Proc. Phil. Acad., 1861, p. 816. 
Cret. ?, Island in Gulf of Georgia. 

CTMBOPHOBA, Gabb. C. Ashburnerii, Gabb. 

^ Maetra Ashbumerii, Gabb; Vol. 1, p. 163, pi. 22, fig. 127. 

Cymbophora Ashhumeriiy Gabb ; Vol. 2, p. 181, pi. 29, fig. 69. 

Chico Group, Pence's, Chico Creek, Texas Flat, Martinez, luscan Springs, 
Orestiniba, Benicia, and San Luis Gonzaga ; Martinez Group, Martinez 
and Benicia; Tejon Group, Martinez, Marsh's, Clayton, Gri:» wold's, and 
Tejon. 

LUTBARIA, Lam. L. tbuncata, Gabb. 

Lutraria iruneaia^ Gabb; Vol. 1, p. 164, pi. 22, fig. 128. 
Chico Group, Pence's and Chico Creek. 

ASAPHIS, Modeer. A. undulata, Gabb. 

Asaphis undulata^ Gabb ; Vol. 1, p. 164, pi. 22, fig. 129. 
Chico Group, Texas Flat. 

A. MDLTicosTATA, Gabb. 

Aaaphia muUieosiata, Gabb; Vol. 2, p. 181, pi. 29, fig. 70. 
Chico Group, Crooked RWer of Des Chutes, Eastern Oregon. 
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OASI, Sebum. 6. tsxta, Gabb. 

^ f Gari iexta, Quhh ; Vol. 1, p. 156, pi. 22, fig. 180. 
Tejon Group, Martines. 



TELLIVA, Linn. T. lonoa, Gabb. 

' TeUina Umga, Gabb ; Vol. 1, p. 166, pi. 22, fig. 181. 
Tejon Group, Martinez, Marsh's, Clayton, Tejon. 

T. BiMONDii, Gabb. 

^ TeUina lUmondii, Gabb ; Vol. 1, p. 156, pi. 22, fig. 182. 
Id., Gabb j Vol. 2, p. 182, pi. 29, fig. 71. 
Tejon Group, Martinez, Clayton, Cochrane's, Tejon. 



T. HoFFMANNiANA, Gabb. 

^ TeUina Boffmanniana, Gabb ; Vol. 1, p. 166, pi. 22, fig. 188 a. 
TeUina Hoffmanniana, Gabb ; Vol. 2, p. 182, pi. 80, fig. 72. 
Chico Group, Pence's ; Martinez Group, Martinez ; Tejon Group, Griswold's, 
and Martinez. 

T. M0NILI7ERA, Gabb. 

TeUina monUifera, Gabb; Vol. 1, p. 167, pi. 22, fig, 184 a. 
Chico Group, Texas Flat. 

T. 00IDE8, Gabb. 

TeUina ooidea, Gabb; Vol. 1, p. 157, pi. 22, fig. 186a. 
Chico Group, Martinez, Pence's. 

T. Mathewsonii, Gabb. 

TeUina Mathevfeonii, Gabb ; Vol. 1, p. 158, pi. 28, fig, 1: 
Chico Group, Martinez. 

T. deoubtata, Gabb. 

TeUina decurtata, Gabb ; Vol. 1, p. 158, pi. 28, ^g, 187. 
Chico Group, Pence's. 

? T. quadrata, Gabb. 

f TeUina quadrata, Gabb; Vol. 1, p. 159, pi. 28*, fig. 188. 
Chico Group, Tuscan Springs. 
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T. ASHBUBNSBII, Grabb. 

TOUna AsMmrnerii, Gabb ; Vol. 1, p. 159, pi. 28, fig. 189. 
Chico Group, Pence's. 

T. PARiLTB, Gabb. 

TdlinapaHliat Gabb; Vol. 1, p. 160, pi. 80, fig. 248. 

Chico Group, Marlines. S^f D^^^ 

^. HoBNii, Gabb. 

X X TeUina Homii, Gabb ; Vol. 1, p. 160, pi. 80, fig. 244 
Tejon Group, Tejon» Clayton. 



T. Caufobnioa, Grabb. 

TeUina Califomiea, Gabb ; Vol. 1, p. 161, pi. 80, fig. 246. 
Tejon Group, Marsh's, Tejon. 

T. JBQUALis, Gabb. 

TeUina eBqualis, Gabb; Vol. 2, p. 182, pi. 29, fig. 78. 
Martinez Group, Martinez. 

? T. UNDULiFERA, Gabb. 

f TeUina unduUfera, Gabb ; Vol. 2, p. 188, pi. 80, fig. 74. 
Martinez Group, Martinez. 

T. (? Sanguinolaria) Whitnbyi, Gabb. 

TeUina {f Sanffuinolaria) Whitneifi, Gabb; Vol. 1, p. 160, pi. 80, fig. 242. 
Chico Group, Jacksonville, Oregon. 

SOVAX, Linn. D. latus, Gabb. 

Donax Utiua, Gabb; Vol. 2, p. 188, pi. 80, fig. 76. 
T^on Group,- ten miles west of Griswold's. 

VEHUS, Linn. V. Veatohii, Gabb. 

Venue Veatchii, Gabb; Vol. 1, p. 162, pi. 28, fig. 142. 
Chico Group, Tuscan Springs. 
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Y. LENTICULARI8, Gabb. 



Venus lenHadariSy Gabb ; YoL 1, p. 162, pi. 80, fig. 246. 
Chico Group, Benicia. 

Y. TETBAHEDRA, Gabb. 

Venua Utrahedray Gabb; Yol. 1, p. 168, pi. 80, fig. 247. 
Chico Group, Martinez. 

Y. .sQUiiiATEaALiB, Gabb. 

^ Venus CBquUaioBolis, Gabb; Vol. 2, p. 184, pi. 80, fig. 76. 
Tejon Group, San Diego. 



CHIOVE, Mtiblf. ? C. ANGULATA, Gabb. 

f Chione angulaia^ Gabb; Vol. 1, p. 218, pi. 82,Ag. 281. 
Martinez Group, Martinez. 

C. YABiANS, Gabb. 

Venus {Mereenariaf) varians, Gabb ; Yol. 1, p. 161, pi. 28, fig. 140, 141. 

Dione varianSf Con. ; Sm. Check List, Ko. 188. 

Chico Group, JacksonTille, Siskiyou Mountains, Pence's, Tuscan Springs, 
Cow Creek, Chico Creek, Folsom, Texas Flat, Benicia, Martinez, Curry's, 
and Orestimba ; Martinez Group, Martinez, and Benicia. 

MEBETKIZ, Lam. M. Uvasana, Con. 

> ^ Meretrix Uvasana^ Con. ; P. R. R. Rep., Vol. 5, p. 820, pi. 2, fig. 8. 
Id,, Gabb ; Pal. Cal., Vol. 1, p. 168, pi. 80, fig. 248. 
Dicne Uvasanay Con. ; Sm. Check List, No 187. 

Tejon Group, Martinez, Clayton, Cochrane 's, Tejon, New Idria, Griswold's, 
San Diego, and elsewhere. 

M. LENB^Gabb. 
' Meretrix lens, Gabb ; Vol. 1, p. 164, pi. 28, fig. 148. 
Chico Group, Chico Creek. 

M. HoBNii, Gabb. 

Meretrix Homii, Gabb ; Vol. 1, p. 164, pi. 28, fig. 144. 
Id., Gabb ; Vol. 2, p. 186, pi. 80, fig. 78. 
Tejon Group, Tejon. 
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M. LONQA, Gabb. 

Meretrtx Umga, G»bb; Vol. 1, p. 166, pi. 28, fig. 147. 
Ghico Group, Texas FUt. (7) 

M. ARATA, Gabb. 

Meretrix arata. Gabb; Vol. 1, p. 166, pi. 80, fig. 250. 

Ghico Group, Orestimba, SUkiyou Mountains, and Cottonwood Creek, Shasta 
County. 

M. OYALis, Gabb. 

^ Meretrix ovalis, Gabb : Vol. 1, p. 166, pi. 80, fig. 261. 
Tejon Group, Tejon. 

M. Califobnica, Con. 

* Meretrix Califomiea, Con. ; P. R. R. Rep., Vol. 5, p. 820, pi. 2, fig. 4. 
Dione CalifomUtna^ Con. ; Sm. Check List, No. 174. 
Tejon Group, Tejon. 

? M. FRAGiLis, Gabb. 

f Meretrix fragiliSf Gabb ; Vol. 2, p. 186, pi. 80, fig. 77. 
Martinez Group, Martinez. 



CABTATIS, Roem. C. nitida, Gabb. 

Meretrix niiida, Gabb; Vol. 1, p. 165, pi. 28, fig. 145, 146. 
Ckiryatia nitida, Gabb ; Vol. 2, p. 186, pi. 80, tg. 79. 
Chico Group, Martinez, Orestimba, Chico and Cow Creeks. 



SOSIHIAy Scopoli. D. eleyata, Gabb. 

Doeinia elevaia, Gabb; Vol. 1, p. 167, pi. 80, fig. 262. 

D. alia, Con. ; (non Dkr.) P, R. R. Rep., Vol. 5, p. 320, pi. 2, fig. 2. 

Dosiniopaia alta^ Con. ; Sm. Check List, No. 162. 

Not Dosinia alia, Con. ; Proc. Phil. Acad., 1856, p. 816. 

Tejon Group, Tejon. 

? D. TENUIS, Meek. 

f Dosinia tenuis, Meek; Proc. Phil. Acad., 1861, p. 816. 
Chico Group, Vancouver Island. 
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D. PERTENUis, Gabb. 

Dosmiaperienuiaf Gabb; Vol. 1, p. 167, pi. 80, fig. 258. 
Ghico Group, SUkiyou Mountains. 



D. OYRATA, 6abb. 

Dotima gyrata, Gabb; Vol. 1, p. 168, pi. 28, fig. 148. 

Ludna gyraia^ Con. ; Sm. Check List, No. 189. 

Tejon Group, Martinez, Clayton, Marsh's, Griswold's, Tejon, and San Diego. 

D. iNFLATA, Gabb. 

Doainia inflata, Gabb ; Vol. 1, p. 168, pi. 28, fig. 149. 
Chico Group, Chico Creek. 



TAPES, Megerle. T. Conradiana, Gabb. 

X Tapes Oonradiana, Gabb ; Vol. 1, p. 169, pi. 82, fig. 282. 
Dione Conradiana, Con. ; Sm. Check List, I^o. 178 

Tejon Group, Martinez, Clayton, Tejon, Griswold's ; transition beds between 
the Tejon and Martinez Group, Lower Lake, Lake County. 

? T. QUADBATA, Gabb. 

X f Tapea quadrata, Gabb ; Vol. 1, p. 169, pi. 80, fig. 249. 
Tejon Group, Martinez, Clayton, Tejon. 

? T. GRETAGEA, Gabb. 

X f Tapea eretaeea, Gabb ; Vol. 1, p. 214, pi. 82, fig. 288. 
Tejon Group, Corral Hollow. 



THETIS, Sby. ? T. elongata, Gabb. 

f Thetis ehngaiaf Gabb ; Vol. 2, p. 186, pi. 80, fig. 80. 
Shasta Group, Cottonwood Creek. 



TRAPEZITTM, Miihlf. T. oarinatum, Gabb. 

T earinatumj Gabb; Vol. 1, p. 170, pi. 28, fig. 160. 
Chico Group, Texas Flat. 

PAL. TOL. II.— 82. 
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SIODXrS, Gabb. D. tenuis, 6abb. 

Jr * CSfpHndla ienui$, CW)b ; Vol. 1, p. 170, pi. 28, fig. 161. 
Tejon Group, Corral Hollow. 



CABDIirM, Linn. C. R£mondianitm, Gabb. 

Oardium JUmondianum, Gabb; Vol. 1, p. 172, pi. 23, fig. 168. 
Chico Group, Benicia, and Wright's Gulcb, Shasta County. 

C. CoopEBii, Gabb. 

> ^ Oatrdium Choperii, Gabb; Vol. 1, p. 172, pi. 24, fig. 164 a. 
Tejon Group, Martinez, Tejon, and Sao Diego. 

C. 8CITULUM, Meek. 

' a acttulum, Meek; Trans. Alb. Inst., Vol. 4, p. 40. 
Chico Group, Nanaimo, Vancouver Island. 

C. Brewebii, Gttbb. 

I ^ Oardium Brewerii, Gabb ; Vol. 1, p. 178, pi. 24, fig. 166. 
Tejon Group, Martinez, Clayton, Griswold's. and Tejon. 

0. (L^vicardium) linteum, Con. 

. CardMum linteum, Con. ; Pacific R. B. Bep., Vol. 6, p. 820, pi. 2, fig. 1. 
LcBvieardium linteum^ Con. ; Sm. Check List, No. 162. 
Tejon Group, Tejon. 

C. (Ljbvioardium) annulatum, Gabb. 

Cardium (Lastficardiufn) annulatum, Gabb ; Vol. 1, p. 171, pi. 28, fig. 162. 
Id,, Gabb ; Vol. 2, p. 187, pi. 80, fig. 81. 
Chico Group, Martinez, Curry's, Orestimba. 

C. (Protocardium) Placebenbis, Gabb. 

Cardium (Protocardium) Plaeerenaia, Gabb; Vol. 1, p. 178, pi. 24, fig. 166. 
Chico Group, Texas Flat. 

* Chfprinella being preoccupied in ichthyology, I propose to substitute the present 
name for the genus. 
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C. (Protocardium) translucidum, Gabb. 

Cardntm {Protocardium) tranduddum, Qabb; Yol. 2, p. 187, pi. 80, fig. 82 a. 
Chico Group, Martinez. 

CASDITA, Brag. C. Hornii, Gabb. 

X ^ C.planieoata, Con. (not Lam.); P. R. R. Rep., Vol. 5, p. 821, pi. 2, fig. 6. 
QtrdUa Hornii, Qabb; Vol. 1, p. 174, pi. 24, fig. 157. 
a Hornii, Gabb; Vol. 2, p. 187, pi. 80, fig. 88 a. 
Tejon Group, Martinez, Clayton, Griswold's, Kew Idria, and Tejon. 

C. VENBRiroRBfiB, Gabb. 

Cardiia veneriformia, Gabb ; Vol. 1, p. 215, pi. 82, fig. 285 a. 
Martinez Group, Martinez. 

CLISOCOLUS, Gabb. C. dubius, Gabb. 

Loripe8 dubia, Gabb; Vol. 1, p. 177, pi. 24, fig. 170, 171. 
CliaocoluB dubius, Gabb; Vol. 2, p. 189, pi. 80, fig. 84. 
Chico Group, Texas Plat, Chico Creek, and Tuscan Springs. 

LUCnirA, Brag. L. nabuta, Gabb. 

Lucinanaauia, Gabb; Vol. 1, p. 175, pi. 24, fig. 159. 
Martinez Group, Martinez. 

L. POSTIGK-RADIATA, Gabb. 

Lueinapoairadiaiay Gabb ; Vol. 1, p. 175, pl.M, fig. 158. 
Chico Group, Texas Plat. 

L. 8UB0IRCULARIS, Gabb. 

Lucina auhwrcularia, Gabb ; Vol. 1, p. 176, pi. 24, fig. 160. 
Chico Group, Texas Plat. 

. L. ouMULATA, Gabb. 

- Lucma eumtdaia, Gabb ; Vol. 1, p. 176, pi. 24, fig, 254. 
Tejon Group, Tejon. 

? L. CRETACEA, Gabb. 

V f Lucina cretaeea, Gabb, Vol. 1, p. 177, pi. 80, fig. 255. 
Tejon Group, Clayton to Marsh's. 
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MTSIA, Leach. ? M. polita, Gabb. 

f Mytiapolita, 0«bb ; Vol. 1, p. 178, pi. 80, fig. 266. - 
< Tejon Group, Martinez, Clayton, New Idria, and Tejon. 



ASTjUEITE, Sowb. A. Conradiana, Gabb. 

Attarie Conradiana, Gabb ; Vol. 1, p. 178, pi. 24, fig. 161. 
Chico Group, Texas Flat. 

A. Mathewbonii, Gabb. 

AstarU Mathewsonii, Gabb; Yol. 1, p. 179, pi. 80, fig. 268. 
Chico Group, Martinez. 

A. TusoANA, Gabb. 

Asiarie Tkueana, Gabb ; Vol. 1, p. 179, pi. 80, fig. 267. 
Chico Group, Tuscan Springs, Pence's. 



BSIPHTLA, Gabb. E. umbonata, Gabb. 

Eriphyla umbonata^ Gabb; Vol. 1, p. 18, pi. 24, fig. 162 a. 
Chico Group, Cow Creek, and south of Mount Diablo. 



CKASSATELLA, Lam. C. qrandis, Gabb. 

Crassaiella alia, Con. ; P. R. R. Rep., Vol. 6, p. 821. 

C. aZto, Con. ; Smithsonian Check List, Eocene, No. 104. 

Not C. oZte, Con. ; Tert. Foss., p. 21, fig. 7. 

C. grandis, Gabb ; Vol. 1, p. 181, pi. 24, fig. 168. 

C. ffrandiSf Gabb; Vol. 2, p. 189. 

Tejon Group, Clayton, Tejon. Intermediate beds, Lower Lake. 

C. coMPACTA, Gabb. 

OrassaUUa eompaeiaj Gabb; Vol. 2, p. 190, pi. 80, fig, 86. 
Martinez Group, Martinez. 

C. UvASANA, Con. 

\ " Orasmiella Uvaaana, Con. ; P. R. R. Rep., Vol. 6, p. 820, pi. 2, fig. 6. 
Cfnuaaiella Uvaaanaj Gabb ; Vol. 1, p. 214, pi. 82, fig. 284. 
Tejon Group, Tejon. 
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AH THOHYAy Gabb. A. oultbiformis, Gabb. 

Anthonya cultrifannUf Gabb; Vol. 1, p. 182, pi. 80, fig. 286 a, 
Ghioo Group, Martinez. 



VSIO, Bet^., Auct TT. pxnultimus, Gabb. 

Unio pemUtimua^ Gabb ; Vol. 1, p. 182, pL 24, fig. 164., 
^ Tejon Group, Goal Mines, Clayton. 

n. HUBBABDII, Grabb 

Unio Hubbardiif Gabb; Vol. 2, p. 190, pi. 80, fig, 86. 
Chico Group, Coal Mines, Kanaimo, Yancouver Island. 



MYTILUS, Linn. M. paupsroulus, Gabb. 

M}ftiUi9 paupereuluB, G^abb; Vol. 1, p. 188, pi. 26, fig. 166. 
Martinez Group, Martinez. 

M. A80IA, Gabb. 

* IfyeOtM aseta, Gabb ; Vol. 1, p. 188, pi. 80, fig. 269. 
Tejon Group, Tejon. 

M. HUMEltUB, Con. 

, MyiUus humeruB^ Con.; P. B. B. Bep., Vol. 6, p 321, pi. 2, fig. 10. 
Tejon Group, Tejon. 

M. QUADBATUS, Gabb. 

MytUua quadraiua, Gabb; Vol. 2, p. 191, pi. 81, fig. 87. 
Inoceramut Pioehiif Gabb {para) ; Vol. 1, pi. 26, fig. 174. 
Chico Group, Martinez, and Tuscan Springs 

KODIOLA, Lam. M. Siskitouensib, Gabb. 

ModuUa SiakiyouensiSf Gabb; Vol. 1, p. 184, pi. 80, fig. 260. 
Chico Group, Siskiyou Mountains, and Jacksonville. 

M. CBN ATA, Gabb. 

X ^ Modiola omata, Gabb; Vol. 1, p. 184, pi. 24, fig. 166. 

Tejon Group, Martinez, Clayton, Cochrane's, MArsh's, Griswold's, New Idria, 
and Tejon. 
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M. CTLINDBICA, Gkibb. 

Modiola cylindrioa, Gabb; Vol. 1, p. 185, pi. 26, fig. 167. 
Chico Group, Pence's, Tuscan Springe, Martinez. 

M. MAJOR, Gabb. 

Modiola major, Gabb; Vol. 2, p. 191, pi. 81, fig. 88. 
Shasta Group, Lake and Colusa Counties. 



LITHOPHAOUS, Miihlf. L. oyiformis, Gabb. 

Lithophoffus oviformtB, Gabb; Vol. 1, p. 185, pi. 25, fig, 168. 
Cbico Group, Cow Creek. 



8EPTIFEK, Recluz. S. dichotomus, Gabb. 

Septifer dichotomus^ Gabb; Yol. 1, p. 186, pi. 80, fig. 261. 
Tejon Group, Tejon. 



STALAOMIirM^ Con. S. congentricum, Gabb, sp. 

> Crenella eoncentrica, Gabb; Vol. 1, p. 186, pi. 24, fig. 169. 
Stalagmium eoncentrieum^ Con. ; Sm. Check List, No. 96. 
Tejon Group, Martinez. 



AVICULA, Lam. A. pellugida, Gabb. 

'■ Ametdapelludda, Gabb; Vol. 1, p. 186, pi. 25, fig. 172 

Tejon Group, Martinez, Griswold's, Tejon; transition beds. Lower Lake; 
Martinez Group, Martinez; Chico Group, Siskiyou Mountains, San Luis, 
Gonzaga. 

MELEAOBIVA, Lam. M. antiqua, Gabb. 

MeUagrina antiqua^ Qabb ; Vol 2, p. 192, pi. 81, fig. 89. 
Chico Group, Nanaimo, Vancouver Island. 



IHOCEKAinrS, Sowb. I. Elliotii, Gabb. 

Inoceramtta EUiotii^ Gabb; Vol. 2, p. 198, pi. 81, fig. 90a. 
Chico (?) Group, Alcatraz Island. 
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I. Whitneyi, Gabb. 

Inoeeramus Whitneyi^ Gabb; Vol. 2, p. 198, pi. 81, fig, 91. 
Chico Qroup, Folfiom. 

I. SUBUNDATUS, Meek. 

Inoeeramus subundatua. Meek; Proc. Phil. Acad., 1861, p. 816. 
Chico Group, Yancouver Island. 

AXrCELLA, Keys. A. Piochii, Gabb. 

InoceramuB Piochii, Gabb; Vol. 1. p. 187, pi. 26, fig. 178 (exclus. fig. 174). 

Aueella Piochii, Gabb ; Vol. 2, p. 194, pi. 81, fig. 92, a^. 

Shasta Group, Mitchell Cafion, north side of Mount Diablo; Knoxville, Puta 
Creek, and elsewhere in Lake County; near the Simmons' Springs, and 
elsewhere, Colusa County, and at numerous other spots along the eastern 
face of the northern Coast Range ; also southwest of San Jose, below the 
Almaden mines ; and from Washington Territory. 

PIHHA, Linu. P. Bbewbrii, Gabb. 

Pinna Brewerii, Gabb ; Vol. 1, p. 188, pi. 26, fig. 176 a. 
Id,, Gabb ; Vol. 2, p. 196, pi. 82, fig. 98. 

Chico Group, Curry's, south of Mount Diablo, Martinez, Cottonwood Creek, 
Shasta County, and Cottonwood Creek, Siskiyou County. 

TBIOOHIA, Brug. T. Tryoniana, Gabb. 

Triffonia Tryoniana, Gabb ; Vol. 1. p. 188, pi. 26, fig. 176. 
Chico Group, Tuscan Springs. 

T. EvANSANAjMeek. 

Tri^fonia Evansana, Meek ; Trans. Albany Inst. , Vol. 4, p. 42. 

T. EvanHi, Gabb; Vol. 1, p. 189, pi. 26, fig. 177. 

One of the most characteristic fossils on the West Coast, peculiar to the Chico 
Group, and found in California, at Pacheco's Pass, south of Mount Diablo, 
Orestimba, Martinez, Benicia, Tuscan Springs, Chico Creek, Pence's, Cot- 
tonwood Creek, ShasU County, Cottonwood Creek, Siskiyou County, Texas 
Plat, and Rag Cafion ; in Oregon, at Jacksonville, on the Siskiyou Moun- 
tains, and on the Crooked River of the Des Chutes ; and finally, on Van- 
couver Island, at Nanaimo, whence it was described by Mr. Meek. 
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T. 61BBONIANA, Lea. 

Triffonia G^tMoniofui, Lea ; Trans. Am. Phil. Soc., 1840, p. 255, pi. 9, fl^. 7. 

T. Hondaanaj Lea; loe. city p. 256, pi. 9, fig. 9. 

T. Hondaanay d'Orb. ; Prod. Pal. Strat , Vol. 2, p. 106, No. 771. 

T, Gibboniana, Gabb; Vol. 1, p. 190, pi. 17, fig. 178; pi. 81, fig. 262. 

Chico Group, Martinez, Jacksonville, and Crooked Greek of the Des Chotes. 

T. -SQUIC08TATA, Gabb. 

Triffonia aquieostaia, €hibb ; Vol. 2, p. 196. 
Indety VqI. 1, p. 209, pi. 26, tg. 198. 

Chico Group, Orestimba, south of Mount Diablo, Martinez, Cottonwood 
Creek, Shasta County, and Jacksonville, Oregon. 

XEEKIA, Gabb. M. sella, Gabb. 

Meekia sella, Gabb; Vol. 1, p. 191, pi. 25, fig. 179. 

Martinez Group, Martinez ; Chico Group, Tuscan Springs, and Siskiyou 
Mountains. 

M. BADiATA, Gabb. 

Meekia radiaia, Gabb; Vol 1, p. 192, pi. 25, fig. 179 a. 

Chico Group, Pacheco's Pass, Orestimba, Tuscan Springs, Siskiyou Mountains, 
and Jacksonville, Oregon. 

M. NAVis, Gabb. 

Meekia naviSy GM); Vol. 1, p. 192, pi. 25, fig. 180. 
Chico Group, Martinez, Chico Creek, and Pence's. 

AKCA, Lam. A. Breweriana, Gabb. 

Area Breweriana, Gabb ; Vol. 1, p. 193, pi. 25, fig. 181. 
Chico Group, Cottonwood Creek, Tuscan Springs. 

A. GRAVIDA, Gabb. 

Area gravida, Gabb; Vol. 1, p. 194, pi. 80, fig. 264. 

Chico Group, Pacheco's Pass, and Kag Cafion, Napa County. 

A. DBCURTATA, Gabb. 

Area deeuriata, Gabb ; Vol. 1, p. 195, pi. 81, fig. 265 a. 
Chico Group, Bag Canon. 
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A. HoRNii, Gabb. 

Area HomU, Qabb; Vol. 1, p. 194, pi. 80, fig. 268. 
Tejon Group, Tejon. 

A. Yancouvkrensis, Meek. 

Area VaneouoerenMf Meek ; Trans. Alb. Inst., Vol. 4, p. 40. 
Chico Group, Nanumo, Vancouyer Island. 



BASBATIA, Gray. B. Morsei, Gabb. 

^ V BarhaHa Mortei, Gabb; Vol. 1, p. 216, pi. 82, fig. 286. 
Tejon Group, San Diego. 



CTTCULLJBA, Lam. C. MAXHEWSONn, Gabb. 

Cuadlosa Matheufsonn, Gabb; Vol. 1, p. 196, pi. 81, fig. 266. 
Intermediate beds between the Tejon and Martinez Groups, Clayton, and 
Lower Lake ; Martinez Group, Martinez. 

C. TRUNCATA, Gabb. 

CfucuUcea iruneaia, Gabb ; Vol. 1, p. 196, pi. 25, fig. 182. 
Chico Group, Pacheco's Pass, Orestimba, south of Mount Diablo, Martinez, 
Benicia, Texas Flat, Tuscan Springs, and Jacksonville, Oregon. 

C. EQUiLATERALis, Meek. 

Area {OueuUcea) equUaieralia, Moek ; Trans. Alb. Inst., Vol. 4, p. 89. 
Chico Group, Nanaimo, VancouTer Island. 

ATrw^A^ Poli. A. YEATOHn, Gabb. 

AxifUM Veaichii, Gabb; Vol. 1, p. 197, pi. 25, fig. 188 a. 

Beds* intermediate between the Tejon and Martinez Groups, Lower Lake; 

Martinez Group, Martinez; Chico Group, Tuscan Springs, Texas Flat, 

Pence's, Cow Creek, Orestimba, and San Diego. 

A. SAQiTTATA, Gabb. 

V.^ AxvnoM (Limopnaf) sagittaiaj Gabb ; Vol. 1, p. 197, pi. 81, flg. 267 a. 
AxiiuM aagitiataj Gabb; Vol. 2, p. 196. 
Tejon Group, Tejon, Griswold's, and Martinez. 
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A. ooB, Gabb. 

\ Axinaa cor, Gabb ; Vol. 1, p. 198, pi. 81, fig. 268 a. 
Tejon Group, Martines. 

BlTCULAy Lam. N. Tbaskana, Meek. 

Nueula Traakana, Meek; Trans. Alb. Inst., Vol. 4, p. 89. 
Gbico Group, Nanaimo, Vancouyer Island. 

N. 80LITABIA Gabb. 

Nueula woliiaria, Gabb ; Vol. 2, p. 197, pi. ^2, fig. 94. 
Ohico Group, Texas Flat. 

N. (Aoila) tbuncata, Gabb. 

'' Nueula iruneaia, Gabb ; Vol. 1, p. 198, pi. 26, fig. 184, a, h. 
N. (AeUa) iruneaia, Gabb; Vol. 2, p. 197. 

Cblco Group, Pence's, Tuscan Springs, Cbico Creek, Texas Flat, Pacheoo's 
Pass ; Martines Group, Martinez ; Tejon Group, Martinez, and Tejon. 



^ y LEDA, Sebum. L. Gabbii, Con., sp. 

Ledaproiexta f, Gabb ; Vol. 1, p. 199, pi. 26, fig. 185. 

Not L, proieafta, Gabb ; Jour. Phil. Acad., 2 Ser., Vol. 4, p. 808, pi. 48, fig. 28. 
Nueulana Cfabbiiy Con. ; Smithsonian Check List, No. 44. 
Martinez Group, Martinez ; Tejon Group, Martinez, Clayton, Griswold's, 
Tejon, and San Emidio. 

L. TBAN8LUGIDA, Gabb. 

Leda tranOudda, Gabb ; Vol. 1, p. 199, pi. 80, fig. 269. 
Chioo Group, Cow Creek. 

LDCOPSISy Sassi. L. tbansvbbsa, Gabb. 

Limopns irantverw^ Gabb; Vol. 1, p. 200, pi. 26, fig. 186. 
Cbico Group, Texas Flat. 



PECTEV^ Brug. P. Tbaskii, Gabb. 

Peeten Traskiiy Gabb; Vol. 1, p. 200, pi. 26, fig. 187 a. 

/rf., Gabb ; Vol. 2, p. 198, pi. 82, fig. 96. 

Chico Group, Texas Flat, and Nanaimo, Vancouver Island. 
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P. OPERCULIFORMI8, Gabb. 

Peeim operculiformiSj Gabb ; Vol. 1, p. 201, pi. 26, fig. 188. 

Chico Groupi Cottonwood and Huling Creeks, and south of Mount Diablo. 

P. Californicus, Gabb. 

P^eim Oalifomiauy Gabb; Vol. 1, p. 201, pi. 81, fig. 270. 
Chioo or Shasta Group, Cottonwood Creek, Shasta County. 

P. Martinbzenbib, Gabb. 

F^eten MarHnezenna, Gabb; Vol. 2, p. 198, pi. 88, fig. 96. 
Martinez Group, Martinez. 

P. OOMPL1XI008TA, Gabb. 

Feeten complexieotta, Gabb ; Vol. 2, p. 199, pi. 88, fig. 97 a. 
Shasta Group, Morgan Valley, Lake County. 

P. INTSRRADIAT08, Gabb. 

\ l. Pteien inierradiaius, Gabb ; Vol. 2, p. 199, pi. 88, fig. 98 a. 
Tejon Group, New Idria. 

ISITEEA, Droaet. N. grandioosta, 0«bb. 

NeiiKea ffrandui09ta, Gabb ; Vol. 2, p. 200, pL 88, fig. 99 a. 
Shasta Group, Cottonwood Creek. 



LHA, Brag. L. miorotib, Gabb.. 

Lima mieroiHs, Gabb ; Vol. 1, p. 202, pi. 26, fig. 189. 
Chioo Group^ Cottonwood Creek (and Texas Flat ?). 

L. APPBBBBA, Grabb. 

Lima appreaaat Gabb; Yol. 1, p. 208, pi. 81, fig. 271. 
Ohioo Ghroap, Faoheco's Pass. 

L. SHABTAENBiSy Gabb. 

Lima Shattaengis, Gabb; Vol. 2, p. 201, pi. 88, fig. 100. 
Shasta Group, Cottonwood Creek. 
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L. BfULTIBADIATA, Gabb. 

LUna muUMradiaia, G«bb ; Vol. 2, p. 201, pi. 88, fig. 101. 

TnuuiUon beds between Tejon and Martines Groap, Lover Lake, liike 

County. 



PUCATVLA, Lam. P. variata, Gabb. 

Plieatula fforiaia, Gabb ; Vol. 1, p. 208, pi. 26, fig. 190. 
SbasU Group, Battle Creek, ShasU County. 



AVOMIA, LiDD. A. LiNSATA, Gabb. 

Anamia lineaia, Gabb; Vol. 1, p. 208, pi. 26, fig. 198. 
Cbico Group, Texas Flat, Pence's, Chioo Creek. 

A. Yancovversnsis, Gabb. 

Anomia VanoouverenM^ Gabb ; Vol. 2, p. 202, pi. 88, fig. 102. 
Chico Group, Kanaimo, Vancouver Island. 



PLACVHAHOMIA, Brod. P. inobnata, Gabb. 

. Placunanomia inomaia, Cktbb ; Vol. 1, p. 217, pi. 82, fig. 288 a. 
Tejon Group, Corral Hollow, an J San Diego. 



08TEEA» Linn. O. Brswsrii, Gabb. 

Ofiirea Brewerii, Gabb ; Vol. 1, p. 204, pi. 26, fig. 191. 
Cbico Group, Cow Creek. 

O. MALLEiroBMis, Gabb. 

Ostrea maUeiformiij Gabb ; Vol. 1, p. 204, pi. 81^ fig. 272. 

Chico Group, Cottonwood Creek, Siskiyou County, and Jacksonyille, Oregon. 

O. Idbiasnhis, Gabb. 

> - Ottrea Idriaensis, Gabb; Vol. 2, p. 208, pi. 88, fig. 108, 6, e ; pi. 84, fig. 103 a. 
Tejon Group, New Idria. 

O. APPRB88A, Gabb. 

Oatrea appresMty Ghibb ; Vol. 2, p. 203, pi. 84, fig. 104 a. 
Tejon Group, Mendocino County. 
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OBTPHAA., Lam. G. yssiovlaris, Lam., sp. 

Ostrea veaieularU, Lam. ; An. de Mus., Vol. 8, p. 160, pi. 22, fig. 8. 
OryphoBa vesieularU^ Broim; Leth. Oeog., pi. 82, flg. 1. 
Chico (?) Group, San Diego. 



EXOOYEA, Say. E. parasitica, Gabb. 

Exoffyra paragiticay Gabb ; Vol. 1, p. 206, pi. 26, flg. 192, a, b ; pi. 81, fig. 278 a. 
Cbico Group, Texas Flat, Folsom, Cottonwood Creek. 



BRACHIOPODA. 

TESEBKATELLA, d'Orb. T. obesa, Gabb. 

Tereh^ieUa obeaa, Gabb ; Vol. 1, p. 205, pi. 26, fig. 194. 
Chico Group, Texaa Flat. 

EHTVCHOVELLAt Fisch. R. Whitneti, Gabb. 

Terebraiella Whitneyi, Gabb; Vol. 2, p. 86, pi. 12, flg. 62 o. 
RhynefumeUa Whitneyi, Gabb ; Vol. 2, p. 204, pi. 84, flg. 186, a, h. 
Shasta Group, Lake and Colusa Counties. , 

ZOOPHYTA. 

f 

PLABELLTTM, Lesson. F. E£mondianum, Gabb. 

^ Flahellum Rhnondianum^ Gabb ; Vol. 1, p. 207, pi. 26, flg. 199. 
Tejon Group, Clayton. 

8MIL0TE0CHV8, E. & H. ? S. cubtus, Gabb. 

Smilotroehus curim, Gabb ; Vol. 2, p. 206, pi. 84, flg. 106 a. 
Martinez or Chico Group, Martinez. 

TE0CH08MILIA, E. k H. T. (Aorosmilia) striata, Gabb. 

T, {A ) gtriaia, Gabb; Vol. 1, p. 207, pi. 26, flg. 196. 
TeJon Group, Clayton. 
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T. (Blupsosmilia) GRANumrEaA, Grabb. 

T, (£.) gramdijera, Gabb ; Vol. 1, p. 206, pL 26, fig. 196 a. 
Chico Groupi Chico Creek. 



A8TB0C<BHIA, E. & H. ? A. pktbosa, Oabb. 

t AMiroeemiapetroBa, Gftbb ; Yol. 1, p. 208, pL 81, fig. 274 a. 
Hartinec Group, MftrtlneB. 
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SECTION III. 

BSSCBIPTIOH OF CBETACEOTTS FOSSILS 
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NOTES ON SOME 

MEXICAN CRETACEOUS FOSSILS, 

WITH DESORIPTIONS OF NEW SPE0IE8. 



The following fossils were collected by my lamented friend, 
R4mond, several years ago, in the Sierra de las Conchas, near 
Arivechi, Sonora. When they were first received, I published 
a short notice of them, in the Proceedings of the California 
Academy of Natural Sciences, accompanied by some extracts 
from M. Ksmond's letter, and mentioned the close relationship 
that obviously exists between this deposit and the Cretaceous of 
Texas ; at the same time giving a list of the species identified, 
in hastily glancing over the collection. Although* sufliciently 
accurate for the purpose, the list contained one or two errors in 
identification of species, due to the imperfect character of some 
of the specimens, in the first instalment received. In the present 
paper I have endeavored to correct the errors, and believe that I 
have correctly determined all the previously known species. 

The occurrence of the Texan Cretaceous fauna on the western 
face of the Sierra Madre, is a matter of great interest, since it 
proves conclusively that during that era there must have been a 
water communication between the great Cretaceous sea, that 
covered so much of what is now the central portions of our con- 
tinent, on the one side, and the Pacific on the other. It is the 
more remarkable when taken in connection with the fact, that of 
the more than three hundred species now known in the Califor- 
nian Cretaceous, barely one per cent, is found in common on the 
two sides of the continent. From the occurrence in California 
of Ghyphcea vesicuhris and Turritella sejiaHm-granulata^ determined 
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with certainty, and of NauiUus Texanus and VolutiUthes Navar- 
roensiSy yet open to a doubt, it seems that there was not a contina- 
ous land barrier between the two basins. Three out of the four 
species enumerated, are from the Texan fauna, and are not known 
so far north as Nebraska, though beds of equivalent age are found 
in that Territory. It is very probable that future explorations 
in the yet unknown region between the Saskatchawan and the 
Pacific, north of our boundaries, will develop a more or less con- 
tinuous series of Cretaceous deposits, sTiowing a similar link on 
the north. The presence of Ammonites complexus on Vancouver 
Island, and in California, and the known existence of Cretaceous 
beds in Eastern Oregon, and northwest of the great lakes, render 
this hypothesis not improbable. 

I need say but little about the age of this deposit. Dr. Bobmbb, 
in his admirable work, " Kreidebildungen von Texas," has dis- 
cussed the subject in so able a manner as to leave me nothing to 
add. He considers it to be on, or near, the horizon of the Lower 
Chalk; an opinion in which I fully concur. 

So far as I am aware, this is only the second locality of Cre- 
taceous rocks reported in the whole area of Meiico. In 1839, 
Galeotti published a paper in the Bulletin of the Brussels 
Academy, on some Jurassic fossils from Tehuacan, in the state of 
Puebla, some of which, at least, seem to belong to the Cretaceous, 
rather than to the Jurassic formation. 

AMMONITES^rug. 



^ 3 ^A-V^PBDERNXLisyVon Buch. 



PI. 85, Fig. 1, 1 a. 

{A, Pedemalis, Von Buch ; Ueber Cerat., p. 81, pi. 6, flg. 8-10.) 

(M, Roem ; Ereid. Tex., p. 84, pi. 1, flg. 8, o^.) 

(Id., Con. J Emory's Beport, pi. 16, flg. 1.) 

(Id., Gabb; Synop. Cret, Philoe. Proc. j 1861, p. 14.) 

{A. pleuriaepia. Con.; Emory's Beport, p. 169, Pedemalia on plate.) 



A peculiar variety of this species, differing both from the flgures in Kreid. 
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Texas, and that by Conrad in the Mexican Boundary Report, in having the dorsum 
distinctly channelled or flattened, and bordered by two angles, and in having the 
sides varioasly undulate or even subcostate. I have seen the flattened dorsum in 
Texan specimens ; and the undulations of the sides, on the specimens before me, 
show by their variability that this is a character of no specific value. The septum 
is identical with the published figures. 



FUSUS, Lam. 
F, Mbxicanus, n* a. 

PI. 85, Fig. 2. 

Shbll small, elongate fusiform ; spire high, whorls five or six, 
angulated, top sloping; suture undulated. Surface ornamented 
by about ten large radiating ribs, crossed by numerous prominent 
revolving lines with broad interspaces ; the longitudinal ribs com- 
mence at the suture and, on the body whorl, disappear about the 
middle. Aperture broad and biangular posteriorly, narrowed in 
advance ; outer lip simple, inner lip incrusted ; canal produced. 

Length (both ends broken), .76 inch< 

A peculiar species, having no near allies either in California or Texas. 

LUNATIA, Lam. 
L. Pbd^rnalis, Roem., sp. 

PI. 85, Fig. 8. 

{NatUa PedemeUiSf Roem. ; Kreid. Tex., p. 43, pl. 4, fig. 1.) 

Dr. Roemer seems to have been acquainted with this species only through in- 
ternal casts, one of which he figures as above. I am fortunate in having had 
the opportunity of examining some half a dozen specimens retaining all the shell. 
The species is very thin, and nearly all have suffered more or less distortion. The 
specific characters are as follows. 

Shbll large, ovate, thin ; spirfe moderately produced ; whorls 
five and a half, rounded; suture distinct. Aperture elongate 
ovate, acute behind, rounded in advance ; outer lip simple, inner 
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lip broadly incrusted above, thickened in front of, and below the 
nmbilicns. Umbilicus sabperforate, a thin striate incrustation 
running up into it, and extending below, parallel with the anterior 
portion of the labium. Surface marked by faint lines of growth. 

This is by far the largest NaUeoid in the American Cretaceous, and, apart from 
its size, can be distinguished fh>m all the other species by its elongate form and the 
striate umbilicus. 



EUSPIRA, Agafl. 

E. TABULATA, U. 8. 
PL 86, Fig. 4. 

Shell thick, robust, pyriform; spire elevated turrited ; whorls 
five; upper surface directly or obliquely truncated ; suture faint 
Body whorl flat above, concave immediately below the angle, and 
broadly expanded towards the base. Surface plain. Aperture 
biangular behind, rapidly widening, and round in front; outer 
lip simple, but rather thick; inner lip incrusted narrowly above, 
thickened over, and in front of the umbilicus. Umbilicus imper- 
forate, a small angular ridge revolving from the umbilicus, nearly 
parallel with the margin of the inner lip. 

Figure, natural size. 

A rare shell, and entirely unlike any other in the formation. It seems to be 
most closely allied to the Oolitic genus Euapira, and altogether looks much more 
like a Jurassic than like a Cretaceous species. 



CHEMNITZIA, d'Orb. 

C. ZBBRA, n. S. 
PI. 86, Fig. 6. 

Shell elongate, slender-conical ; spire high, whorls numerous, 
flattened, or very slightly convex on the sides ; suture linear, im- 
pressed ; body whorl flattened above, rounded below. Surface 



Digitized by 



Google 



CRETACEOUS FOSSILS. 261 

plain, marked only by obsolete lines of growth, and ornamented 
by more or less sinnoas, broken, irregular bands of color, longi- 
tudinally disposed, and sometimes entire, sometimes zigzag, 
branching, anastomosing and running out Aperture subellip- 
tical; outer lip sinuous; inner lip heavily incrusted. 

Figure, natural size. 

Easily recognized by its elongate form and nearly flat sides, and by the unusual 
circumstance of the retention of its color. Every specimen I have seen shows the 
colored pattern when the surface is wet, and mo«t of them retain it so strongly as 
to show it even when dry. 

Considerable confusion has arisen from a want of a clear understanding of the 
relations of d'Orbigny's genus ChemnUtia to TurboniUa of Bisso, I believe Mr. 
Conrad was the first author to call attention to the fact, that good points of differ- 
ence exist between the two. CHemnitzia is essentially a genus of comparatively 
large shells, all fossil, and which seem to be confined to Secondary rocks. They 
have thick shells, and are usually m'ore or less angulated, with heavily incrusted 
inner lips. TurboniUa seems to have originated in the later Tertiaries, and attains 
its maximum development in the present seas. It contains only small shells, many 
of them being almost microscopic ; they are usually thin, and the inner lip is little 
or not at all incrusted. 

C. Tbxana, Roem., sp. 

(Scalaria Texana, Boem. ; Ereid. Tex., p. 89, pi. 4, fig. 11.) 

A smaller shell than the preceding ; characterized by rounded whorls, strong 
longitudinal ribs, and smaller revolving ribs. It seems to be a rather rare shell. 



TYLOSTOMA, Sharpe. 1849. 
Varigera, cTOrb. 1850. 

T. MUTABILIS, n. S. 
PI. 85, Fig. 6, a, 6, e. 

Shell very variable in shape, according to age. In the very 
yonng, subglobose or subovate ; becoming more elongate in the 
adnlt, and compressed in the very old ; apex elevated in average 
specimens ; whorls seven to seven and a half, rounded on the 
sides, and usually more or less converging; satare deeply im- 
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pressed ; transverse section snbeircnlar to subelliptical, the two 
varices being nearly linear or obsolete in the young ; and rough, 
prominent, and sometimes imbricating in the adult Aperture 
elongate, acute behind, narrowly rounded in advance ; outer lip 
simple or slightly thickened. In one very small specimen, the 
inner surface of the outer lip shows a minute crenulation, that I 
have been unable to detect in any other specimens of a large 
series. Inner lip slightly incrusted. Surface marked by lines 
of growth, and by the variable varices. 

Fignres 6 and e, natural size. Figure 6, from an average specimen , 6 e, from 
an old shell, a top view to show the extreme form of the varices ; 6 a and 6 &, front 
and top views, magnified, from a young shell, showing the internal crenulation 
and the symmetrical form. 

One of the most common fossils at Arivechi. 



ANCHURA, CJonrad. 

A. MONILIFERA, U. S. 
PI. 86, Fig. 7. 

Shell small, elongate, slender, fusiform; spire elevated; whorls 
numerous (six or seven?), rounded on the sides; body whorl 
regularly rounded, never angulated except in some instances near 
the origin of the large lip, where a faint carina starts and runs 
out in the middle of the lip. Surface ornamented by numerous, 
slightly flexuous, rounded ribs, with equal, concave interspaces, 
ribs and spaces alike crossed by about a dozen sharply elevated 
revolving threads. Outer lip unknown ; the posterior angle of 
the mouth reaches almost to the penultimate suture, and both 
posteriorly and on the inner lip the aperture is bordered by a 
rather broad and somewhat flattened plate. Anterior canal 
unknown. 

Although this shell is quite common ; among perhaps fifty specimens, there was 
not a single one showing more of the outer lip, or of the canal, than is illustrated 
in the figure. 
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CERITHIUM, Brug. 
C. Mbxicanum, n. s. 

PI. 86, Fig. 8. 

Shell elongate, slender; whorls numerous^ rounded on the 
sides ; suture linear, impressed. Surface marked by numerous, 
slightly curved longitudinal ribs, about twenty-five to a volution ; 
these are crossed by five or six revolving ribs, which produce a 
small node at each crossing of the longitudinal ribs; between 
each pair are two or three minute revolving lines. On each 
volution there is one longitudinal rib, larger than the others, 
which seems to be a regular varix; these are irregularly placed, 
but on six whorls there are but six of these varices. They are 
not constant in size, and on the upper whorls, where the longi- 
tudinal ribs are less numerous, and proportionally larger, they 
assimilate them more nearly in appearance. Aperture broad, 
inner margin somewhat thickened and flattened. 

Length of fragment, lees anterior portion of aperture and several apical whorls, 
1.1 inch. 
Bare. But two or three specimens were found. 

TURRITELLA, Lam. 

T. SERIATIM-GRANULATA, Bocm. 

Under this head, among the Californian fossils, I have already given the 
synonymy of this species: see the enumeration {ante). The shell is very common, 
and is exU^mely variable in the details of its ornament, both in the number and 
in the arrangement of its ribs. Its apical angle is also somewhat variable. 



Digitized by 



Google 



264 PALEONTOLOGY OF CALIFORNIA. 

ANGARIA, Bolt. 
Ddphinulay Lam. 

A. CINGULATA, D. 8. 
PI. 85, Fig. 9. 

Shbll moderate in size, compact, whorls all in close contact; 
spire moderately elevated; upper whorls rounded; body whorl 
angulated, flattened above and on the sides, internally rounded ; 
umbilicus broad, bordered by a sharp angle. Surface ornamented 
on the sides by large, oblique, longitudinal ribs or undulations, 
and on the top, sides, and bottom by numerous small revolving 
ribs ; two, larger than the others, on the umbilical margin. Aper- 
ture large, subangulated, rounded in advance; inner lip sinuous. 

Figure, natural size. 

Bare. A single specimen in the collection of Mr. F. L. A. Pioche, of San 
Francisco. Well characterized by the whorls being all in close contact, by its 
subangular form, and by the obliquely undulated surface. . 

CINULIA, Gray. 
Avdlanay cPOrb. 

C. BBCTILABRUM, U. S. 
PI. 85. Fig. 10, 10 a. 

Shell small, compact, solid, subglobose ; spire moderately ele- 
vated; whorls four, rounded; suture impressed. Surface marked 
by numerous large revolving ribs, in the interspaces of which 
can be sometimes detected a few obsolete punctations. Aperture 
elongate, narrow behind, rounded in advance ; outer lip broad, 
thick, nearly straight ; inner lip heavily incrusted, and bearing 
in advance two large, prominent folds ; anterior margin of the 
mouth slightly emarginate. 
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Length, .4 inch ; greatest width, .82 inch ; lesser, .24 inch. 

This species is allied to C, Maihewsonii of the California rocks, hut differs in its 
less compressed form, the presence of hut two folds in the mouth, placed in a 
different manner, and in the details of the sculpture. 

PHOLADOMYA, Sowb. 

P. SONORENSIS, n. 8. 
PI. 86, Pig. 12. 

Shell elongate, suboval, very oblique, gibboue; beaks one- 
fourth of the length from the anterior end, which slopes nearly 
straight from the beaks to the middle, and is narrowly rounded 
or subtruncate below ; cardinal margin concave ; base irregularly 
convex, most prominent at, or a little posterior to the middje; 
posterior end regularly rounded. Surface marked by numerous, 
prominent, rounded, irregularly disposed, concentric ribs, crossed 
by four or five faint radiations, dividing the surface into as many 
obsolete planes. In some cases, the spaces between the radiating 
lines are faintly concave. 

This shell is quite rare. I have seen hut two or three specimens. It is not unlike 
P. Oregcnensia^ supra (PI. 29, fig. 65), hut the heaks are less anterior, the cardinal 
margin is more convex, the posterior end is more regularly rounded, and the con- 
centric rihs are strong and prominent, instead of heing nearly ohsolete, as in that 
species. 

TAPES, Megerle. 
T. HiLGARDi, Shum. 

PI. 80, Fig. 18. 

{Tapes HUffordi, Shumard ; Trans. St. Louis Acad., 1860, p. 601.) 

The present shell agrees with Dr. Shumard's description, and with a sketch 
which Mr. A. R. Boessler, late assistant in the Texas Survey, was kind enough 
to lend me, and which he made f^om the original type. Following Dr. Shumard, 
I refer the species to Tapea, though the hinge is not yet known, and I am confi- 
dent that a thorough revision will ho required among the numerous species referred 
to the various genera of VeneridcB, where generic distinctions are bused so exclu- 
tively on the hinge, and where external form is of so little value. The recent 
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researches of Dr. Roemer and Mr. Conrad, have demonstrated the existence of 
several well-characterized and peculiar genera in the Cretaceous and Tertiary, 
among forms, until recently, referred to modern genera ; and were our material 
more perfect, I am convinced that still further separations would be required. 
Palaeontological concbology is shamefully in the rear, in the matter of generic 
division, as compared with that portion of the science which relates to living 
forms ; and although palaeontologists have a good excuse for their conservatism, in 
the very frequent total or partial absence of characters, yet when the raateriftl 
under consideration does retain all of its distinctive characters, they are too apt to 
allow their fear of radicalism, on the side of excessive subdivision, to drive them 
into the no less blameworthy fault of ** old fogy ism " on the other extreme. 

It is in view of this failing of my co-laborers in the field of fossil concbology, 
that I have proposed so many new genera and sub-gener^ in the present work. I 
hardly hope that, for the present, all of them will be adopted, though they are 
certainly as distinct as the average of the modern genera, universally acknowledged 
by the students of the existing malacological fauna. 



CARDIUM, Linn. 

GRANOCARDIUM, New S. Gen. 

I propose the present subdivision of Gardium to receive a well- 
marked, though small group of shells in the genus, characterized 
by a peculiar style of surface ornament. They seem to be pecu- 
liar to the upper portions of the Cretaceous formation, the oldest 
species with which I am acquainted being found in the upper 
Green Sand. The subgenus may be described as follows: Shell 
nearly equilateral, usually longer than wide ; valves closed all 
round ; surface ornamented by two series of radiating ribs, large 
ribs bearing spines, tubercles, or grains, and smaller ribs occupy- 
ing the interspaces between the larger, and also granulate. 

This is one of the most highly ornamented groups in the genus, and is repre- 
sented in Europe by C. produciunij Sby , (7. Maiitonianum, d'Orb, and C, Oarolinumj 
d'Orb, and in America by C. Tippanum^ Conrad, and the present species. Tippanum 
is from the equivalent of the upper chalk, sahulosum is on the horizon of the lower 
chalk, and the three European species quoted, are from the upper Green Sand, 
(CetKtmanienj d'Orb.). 

The ornaments of the present species are more minute than on any of the others 
in the subgenus, with which I am acquainted. 
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C. (G.) SABULOSUM, n. 8. 
PI. 86, Fig. 14 

Shell convex, nearly equilateral, rounded, subquadrate; beaks 
central, slightly pointed in advance; unibones very prominent; 
cardinal margins equally and very slightly sloping; anterior end 
and base regularly convex ; posterior end rounded, subtruncate. 
Surface marked by from twenty to thirty radiating ribs bearing 
small, elongate tubercles; between these ribs are broad, flat, 
interspaces, each one with two or three fine, linear ribs, minutely 
granulate. 

Figure, nataral size ; tranBvene diameter, 1.16 inch. 

C. (Protocardium) granulifbrum, n. s. 

PI. 86, Fig. 16. 

Shell large, thin, subquadrate, subcompressed. Beaks central, 
strongly pointed in advance, umbones moderate; cardinal mar- 
gins sloping; base broadly and regularly rounded; anterior end 
rounded, sometimes rounded subtruncate ; posterior end obliquely 
truncate. Surface marked by from fifteen to eighteen radiating 
ribs, which occupy the posterior face to beyond the posterior basal 
angle ; some of these ribs, those nearest the outer margin of the 
shell, carry small granulations, irregularly disposed along their 
length. The remainder of the surface is covered by irregular 
lines of growth. 

Figure, natural size of an average specimen. One fine example before me 
measurefl length and width each, 8 inches, diameter of two valves, 1.8 inch. A 
small specimen, less than an inch in length, has the beaks much less prominent 
than in the figure, the cardinal margins much more sloping, and the whole outline 
below forming a regular curve. On comparing the specimens with the figures of 
C. (P.) mw//t«<ria/um,Shum., in Emory's Beport, pi. 6, fig. 4 a-e, the present form 
seems to be more truncated posteriorly, and I can detect no indications of the 
granules on the radiating ribs either in the figures or in the descriptions of Conrad 
or Shumard. By comparing with some very imperfect specimens of Shumard's 
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species, I find a great difference in the convexity ; that form having a far greater 
transverse diameter. I have never been so fortunate as to see a good example of 
the Texan shell ; and have been obliged to rely on the descriptions and figures in 
Marcy's and Emory's Reports, almost entirely. It is not impossible that the two 
species may prove identical, though I hardly think it possible that, had it existed, 
BO marked a character as the granules on the ribs would have been overlooked by 
two such students as Conrad and Shumard. 



CARDITA, Brug. 

?C. ALTICOSTA, U. 8. 
PI. 86, Pig. 16. 

Shell obliqae, subtrigonaly gibbous; beaks prominent, siibter- 
minal ; anterior end deeply excavated under the beaks, broadly 
and prominently rounded below; cardinal margin rapidly sloping, 
nearly straight ; posterior end narrow, rounded ; base regularly 
convex. Surface marked by about twenty-five high, narrow ribs 
with concave interspaces. In some cases these ribs are smooth, 
in others they are crossed by lines of growth, developed into 
imbricating plates. Lunule small, broad, cordate. 

Length, .8 to .9 inch. 

Common. Although I have been unable to expose the hinge of this shell, I 
have very little doubt of the correctness of the generic reference. Externally it 
possesses every character of Cardita. The shell is invariably crystalline, and the 
matrix is a tough amorphous limestone, which never yields under the chisel until 
the shell is completely shattered ; I have, in consequence, been obliged to trust to 
external resemblances, rather than to the more certain evidence furnished by the 
internal characters. 

PINNA, Linn. 

P. SP. INDEX. 

Fragments of a long slender Pinna are not rare in the collection. They indicate 
a species not unlike P, Brewerii nob., but are in too fragmentary a condition to 
warrant description. 
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TRIGONIA, Brug. 

T, MooREANA, Gabb, 

{T. crenulatat Koem. (not Lam,) ; Kreid. Tex., p. 51, pi. 7, fig. 6.) 
(71 Mooreana, Gabb; Synopsis Gret Moll., p. 176.) 

Shell elongate Babtrigonal^ beaks small, terminal, incurved ; 
anterior end slightly convex, rapidly sloping backwards; base 
forming a regular curve, continuous with the anterior margin ; 
posterior cardinal margin broadly and slightly concave ; posterior 
end unknown. Surface ornamented by about twenty-five moder- 
ately large and slightly sinuous ribs, very slightly crenulated, 
with broad concave interspaces. These ribs become obsolete on 
the border of the corselet, or cross it transversely as fine lines, 
continuing across the central area as sharply defined, linear ribs, 
in a transverse direction, slightly curved forwards at their ex- 
tremities. Corselet broad, nearly flat, with a narrow border, 
marked by a deep longitudinal groove. 

Length of a broken specimen, leas a portion of the posterior end, 2.4 inches, 
probable total length, 2.8 inches; width, 1.6 inch, height of single valye, .9 inch. 

Kot rare at Arivechi. 

The present species belongs to a large group in the genus, all of which are more 
or less closely allied. It can be distinguished from T. cremUaiaj its nearest ally, . 
and to which Dr. Boomer referred it, by its more slender form, less prominent 
base, less strongly crenulated ribs, and by the character of the corselet. In 
Lamarck's species, that area is comparatively smaller, and is bordered by a wide 
margin, over which the ribs cross very obliquely backwards from the beak, after- 
wards crossing the area itself almost transversely or obliquely forward, though in 
a less degree than on the margin. In our species, the border of the area is narrow 
and deeply grooved, and the linear ribs are obsolete, except near the beaks, where 
they are transverse, instead of having the marked obliquity seen in eremUaia, 

It differs from 71 Emoryi^ Con., in being more elongate, in having a much nar- 
rower corselet, and in other minor details. From T. Evanaana^ Meek, it can be 
distinguished by its less prominent base, more retreating anterior end, the greater 
number of its ribs, and by the entirely different direction of the lines on the 
corselet. 
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REMONDIA, N. Gen. 

Shell compressed, elongate subquadrate, closed at the extrem- 
ities (or perhaps slightly gaping posteriorly). Ligament very 
short, external. Hinge composed of three radiating cardinal 
teeth in each valve, and a long posterior tooth in the left, with a 
corresponding tooth in the right. The middle cardinal of the 
left valve is transversely striate, as in TV^oniay and is slightly 
grooved on its face, the anterior is linear and smooth, and the 
posterior is also smooth, at least on its posterior face. The 
posterior lateral, and its corresponding cavity, are irregularly 
rugose. In the right valve, the anterior tooth is as large as tha 
middle, the posterior is linear; farther details unknown. 

^ This genus is evidently closely allied to Trigcnia, its quadrate form not being 
unlike many of the species of that genus, and the transversely striate teeth 
showing a marked resemblance. I am unable to say, even with a large series before 
me, whether the posterior end was closed or not. In every case the extremity is 
more or less broken, and from the appearance of the most perfect specimens, it is 
not improbable that there may have been a slight gaping of the lower portion of 
the posterior margin. 

In giving the above name to this genus, I take great pleasure in at least fulfilling 
a promise, made three or four years ago, of dedicating it to my old friend Auguste 
B^mond de Corbineau, who was cut off almost at the commencement of a career, 
that promised more than ordinarily brilliant results, and whose untimely death 
was mourned by all who knew him. 

B. FURCATA, n. S. 
PI. 86, Fig. 17, 17 a. 

Shell thick, elongate, subquadrate, compressed; beaks small, 
prominent, placed not quite a third of the length from the anterior 
end, which is narrowly rounded in the middle and retreats rapidly, 
nearly straight above, and convex below ; cardinal margin very 
slightly concave, nearly parallel with the base ; base faintly sinu- 
ous, broadly convex in advance, straight to concave posteriorly; 
posterior end concave in the middle, prolonged into two blunt 



Digitized by 



Google 



CRETACEOUS FOSSILS. 271 

points, the lower a little the longest. Adjoining the hinge line, 
both in advance of and behind the beaks, the surface is concavelj 
truncated, making two plain areas with converging sides, bordered 
by sharp angles, corresponding in advance to a lunule, and pos- 
teriorly to the corselet of a TYigonia. A strongly marked umbonal 
ridge runs from the beaks to the posterior basal angle, above 
which the surface is concave, and in front of which it is very 
slightly convex. Surface marked by very irregular concentric 
ridges, less distinct towards the base, and corresponding in direc- 
tion with the lines of growth. 

Length (restored), 2.5 inches; width, 1.8 inch; diameter of two valves, .66 inch. 



CUCULLiEA, Lam. 

G. INERMIS, n. s. 
PI. 86, Fig. 18. 

Shell large, thick, subquadrate, very convex, variable in out- 
line. Beaks large, incurved, distant, variable in position, placed 
sometimes but slightly in advance of the middle, sometimes not 
more than a third of the length from the anterior end. Anterior 
end nearly straight above, rounding into the base below; pos- 
terior end very variable, more or less produced, sloping above, 
narrowly rounded below ; base nearly straight or slightly convex; 
area broad, from two-thirds to three-fourths of the length of the 
shell ; umbonal ridge rounded, posterior to which the surface is 
nearly flat, and almost at a right angle to the portion in advance. 
Surface marked only by lines of growth ; in one unusually perfect 
specimen, minute radiating lines can be detected near the beaks, 
by the aid of a glass. 

Dimensions of three specimens: length, 8.0 inches; width, 2.2 inches; diameter 
of two valves, 2.0 inches. Length, 2.6 inches ; width, 2.1 inches; diameter of two 
valves^ 2.0 inches. Length, 1.9 inch ; width, 1.5 inch ; diameter of two valves, 
1.8 inch. 

This shell is not unlike C truneata, of the California rocks, hut is easily dis- 
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tinguished by Ma more anterior beaks, more rounded umbones, shorter hinge, less 
prominent anterior end, and straigbter base. It is larger than G. Nebnueen&U^ 
and its more square form will distinguish it 



GEYPH^A, Lam. 

Perhaps no fossil in the Cretaceous formation of North America has been the 
subject of more discussion, or has been more misunderstood than Oryphcea PUeherii. 
One of the principal reasons for this, is the fact that Dr. Morton described the 
species from a very small specimen, and gave, in his "Synopsis," but a single 
figure, which was not over characteristic. Dr. Boemer, after studying the fossils 
of Texas, visited the Museum of the Philadelphia Academy to study Morton's 
types, but did not succeed in finding the original specimen of this species, it having 
been carelessly thrown aside, in a drawer full of duplicates and worthless frag- 
ments, from wbich I had the good fortune to disinter it in 1860 or 1861, after years 
of concealment. Failing to obtain more reliable information than that furnished 
by Morton'9 short description and only passable figure, Dr. Roemer applied the 
name to a form very common in Texas, but which, as will be seen below, I believe 
to be distinct from the true Pitcherii, 

In Emory's report of tbe Mexican Boundary Survey, Mr. Conrad indicated a 
variety with strongly carinated and deflected beaks, under the name of O, PiicK- 
erii var. navia. This is now universally considered by American Palaeontologists 
as a distinct species. 

Professor Marcou, having advanced the theory of the Jurassic age of a large 
portion of the rocks of the Southwest, and being inclined to bolster it up by forc- 
ing evidence to its support, in 1855, in the Bulletin of the Geological Society of 
Franco, and again in his Geology of North America, selected the ** variety" navia 
as Morton's, so called, typical form, and said the true Pitcherii was merely a 
variety of the Jurassic dilaiatay calling it the " variety Tueumearii.** In the latter 
publication he gives excellent figures of navia under the name of PUeherii^ and 
illustrates both the more common and the most dilated form of the true Piieheriif 
under the name of " var. Tueumcarii.*^ My attention has been constantly directed 
to the question for the last eight or nine years, and I have made it a point to study 
critically, all the reputed specimens of Pitcherii^ and of the allied forms that have 
come within my reach, and have arrived at the conclusion that there have been 
three well-marked and distinct species included under this name, as follows : 

Q. Pitcherii, Morton. 

(Qiyphcea PUeherii, Morton ; Synopsis, p. 66, pi. 16, fig. 9.) 

(O, Pitcherii^ Con. ; Emory's Report, p. 165, pi. 21, fig. 3 a, 6 (exclus. e, <Q.) 

(/(/., Con. ; loe. cit, pi. 10, fig. 2.) 
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(Ostrea vesieularia, d'Orb. {not Lam,) ; Prod. Pal. Strat, Vol. 2, p. 256, Etage 22, 

No. 926.) 
{O, diUiiataj var. Tucumcarii, Marcou; Bull. Soc. G^l. de France, Vol. xl, pi. 21, 

fig. 8.) 
{Id,, Marcou; Geol. N. A., p. 48, pi. 4, flg. 1, a, 6, 2, 8.) 
{O. Piicheriiy Gabb ; see remarks Proc. Phil. Acad., 1861, p. 22.) 

Shell moderately thick, more or less rounded trigonal, ex- 
panded. Lower valve variably and unequally bilobate, the 
large lobe forming about two-thirds of the bulk of the valve, 
separated from the smaller lobe by a radiating depression, most 
strongly marked towards the base. Beaks small, incurved, or 
very slightly deflected towards the side of the small lobe ; um- 
bones large, prominent, and rounded ; no umbonal ridge. Sides 
sloping nearly straight, or slightly convex, downwards from the 
hinge margin, unequal, the side of the small lobe being always 
the most prominent. Basal margin more or less strongly sinu- 
ous. Hinge triangular, short, broad, and straight. Upper valve 
nearly flat, or a little convex near its straight est margin, caused 
by a greater thickness at that point; rounded, trigonal to sub- 
ovate, or almost subcircular. Surface smooth or slightly imbri- 
cated. 

This description is based principally on Dr. Morton's original specimens, some- 
what amplified by the assistance of additional material. 

G. NAVIA, Con. 

(Ojyp?icea Pitcherii, var. navia, Con. ; Emory's Report, Mexican Boundary, p. 165, 

pi. 7, fig. 8, c, d (ezclus. a, b).) 
{O. Piteheriij Marcou (not Morion) ; Qeo\. N. A., p. 88, pi. 4, fig. 5, a, 6, flg. 6.) 
{G, navioy Gabb; Proc. Phil. Acad., 1861, p. 22.) 

Shell very thick, elongate, narrow subtrigonal. Lower valve 
thick, very indistinctly or not at all bilobate ; beaks acute, promi- 
nent, flattened laterally, and deflected entirely beyond the left hand 
margin ; umbones prominent, angulated, a sharp umbonal ridge 
running from the beak to the basal margin ; sometimes a slightly 
marked, rounded ridge occupies the position of the smaller 

PAL. TOL. II.— 86 



Digitized by 



Google 



274 PALiEONTOLOGY OP CALIFORNIA. 

lobe of Piicheriu Base entire ; sides sloping from the hinge line 
to the base at nearly eqaal angles, the right side a little convex, 
the left about equally concave. Surface more or less squamose, 
sometimes a series of very rough imbrications on the umbooal 
ridge. Hinge long, narrow, and carved laterally with the de- 
flection of the beak. Upper valve small, thick, narrow, flat, and 
oblique. 

For the resemblances and differences between the three forms, see notes foUowing 
the description of the succeeding species. 

G. MUCRONATA, Gabb. 

{Q. Piteherii, Roem. {not Morton) ; Kreid. Tex., p. 78, pi. 9, ilg. 1.) 
((?. Piteherii, Schiel? {not Morton) ; Pacific Bailroad Report, Vol. 2, p. lOS, pL 8, 
fig. 9.) 

Shell long, narrow, subtrigonal, very thick. Lower valve 
strongly bicarinate by two radiating ridges, one running from 
the umbones, the other near the opposite margin, dividing the 
surface rudely into three portions, two marginal planes and an 
intermediate one, often concave. Beaks very prominent, pro- 
duced, median and strongly incurved ; umbones very prominent 
and rounded. Hinge long, narrow, and straight. Sides nearly 
equal, diverging equally at a narrow angle; base slightly convex, 
entire. Upper valve long, narrow, thick, and straight. Surface 
marked by subsquamose lines of growth. 

The differences between these three species are as follows: O. PUeherii is dilated 
and very distinctly hilobate, the beaks are small and incurved, and the umbones 
are broadly rounded. O. navia is narrow triangular, the beaks are deflected ex- 
cessively, and the umbonal ridge is acute-angular, sometimes not being more than 
forty to forty-five degrees. The hinge is also deflected. O. mueronatn is also 
narrow, but the beaks, which are very long and incurved, in some cases into a 
prominent hook, are placed exactly in the median line, and the umbone and um- 
bonal ridges are rounded, never even subangular. 

Mvcronaia and Pitcherii agree in the median beaks, but differ in form. Navia 
and mucrotiata have the narrow trigonal form, but differ in the size, shape, and 
prtAJtions of the beaks. There is less resemblance between these latter on the one 
side, and Pitcherii on the other, than there is between some of the varieties of 
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Pitcherii end vesicularia. At the same time the beaks will distinguish them between 
themselves. 

O* mucronala occurs abundantly among the Mexican fossils. 



EXOGYRA, Say. 
E. PLiCATA, Lam., sp. 

PL 86, Fig. 19, 19 a. 

{OtyphtBa plicaia, Lam. ; 1819, An. S. Vert., VoL 6, p. 199.) 

(Exogyra plicata^ Goldf. ; Petr. Germ., Vol. 2, p. 87, pi. 87, fig. 6.) 

(E. plieaiaf Boem. ; Kreid., p. 48.) 

{E. flabellaia, Goldf. ; Petr. Germ., Vol. 2, p. 88, pi. 87, fig. 6 (young) ). 

(OatreaflabeUata, d'Orb. ; Pal. Fr., Vol. 8, p. 717, pi. 476.) 

{E. harpa, Goldf. ; Petr. Germ., Vol. 2, p. 88, pi. 87, fig. 7.) 

{QryphoBa harpOf Fbs. ; Quart. Jour. Gcol. Soc, 1844, p. 250, pi. 8, fig. 12.) 

(Oatrea Matheroniana^ d'Orb ; Pal. Fr., Vol. 8, p. 737, pi. 485.) 

{E. Matheroniana, Con. ; Emory's Rep., p. 164, pi. 8, fig. 11.) 

{E. BouaaingaulHif d'Orb. ; Poss. de Col., p. 57, pi. 8, fig. 10 ; pi. 6, fig. 8, 9.) 

{E. Bouasingaultii, d'Orb. ; Am. Merid., p. 91, pi. 18, fig. 20.) 

(Ostrea Bouasingaultii, d'Orb. ; Pal. Fr., Vol. 8, p. 702, pi. 468.) 

{E, mbplicata, Roem. ; Ool. Nach., tab. 18, fig. 17.) 

(E. spinoaa. Math. ; Cat., p. 192, pi. 82, fig. 6, 7 ) 

{E. Texana, Roem.; Kreid. Tex., p. 69, pi. 10, fig. 1 a, 6, c, d.) 

{E, Texana, Shum. ; Marcy's Rep., Red. R., p. 206, pi. 5, fig. 1, 2.) 

Quite common in Texas and at Arivechi, as well as at all or most of the inter- 
mediate localities. I cannot believe that, in an oyster, the number or size of the 
plications, within reasonable limits, can be depended upon as of specific value, and 
i( ^'on these alone that the above long list of names has been proposed. 



OSTREA, Linn. 

O. SP. INDET. 

A small, thin oyster occurs, incrusting many of the larger fossils, and growing 
in clusters. It is rarely more than an inch or an inch and a quarter long, is closely 
attached by the whole lower surface, and, where not crowded out of shape, is irregu- 
larly trigonal, a little oblique, and narrows regularly towards the beaks. 
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KADIATA. 

PYRINA, Desmoul. 
P. Parryi, IIulI. 

{Pyrina Parryi, Hall; Emory's Bep., p. 144, pi. 1, llg. 1 a-d.) 
Rare ; but three or four si>eciineiii wore found. 



CYPHOSOMA, Agas. 

C. Texanum, Roem. 

I 

(D'wdema Texana, F. Boem. ; TexM, p. 892.) I 

(Cyphoaoma Texanum^ Roem. ; Kreid. Tex., p. 82, pi. 10, fig. 6.) , 

(Id.^ Hall; Emory's Report, p. 146, pi. 1, fig. 8 a-e.) 

More common than the preceding. 



TURBINOLIA, Lam. 
? T. Texana, Con. 

(Turhinolia Texana, Con. ; Emory's Report, p. 144, pi. 2, fig. 8 a, 6.) 
Very common. 

UNDETERMINED. 

Two or three species of incrusting tubes occur in the collection, perhaps all 
SerpuUdce. They are all, with one exception, so weathered that all distinctive 
characters are obliterated. The exceptional case is the one of which a somewhat 
magnified view is given on PI. 86, Fig. 11. It may be a Serptda, or not impossibly 
one of the Vennetidae. It is closely attached by its lower surface, which is ex- 
panded laterally into a subsquamose plate; the upper surface is longitudinally 
convex, with a slight ridge or ofi^set on each side, and is transversely striate or 
rugose. The aperture is transversely subelliptical in section. This form is very 
rare. I have seen but a single specimen. 
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A list of tjrpe specimens in the Geological Museum of 
the University of California, which have served as originals 
for figures and descriptions in the Palaeontology of the State 
Geological Survey of California under J. D. Whitney. 
Compiled for the use of workers in Califomian Geology, by 
John C. Mer riam . 

In a few cases the supposed type diflFered slightly, but 
unessentially, from the figure. Names of such species are 
follo^^ed in the list by an interrogation point. 

•■ -■ , ■ /--Ft' '■■■'■ 

^ CRETACEOUS. 

Callianassa Stimpsoni, Gabb; Vol. I, PI. 9, fig. la, ib, 

Atntn. (Haploceras) Breweri, Gabb ; Vol. I, PI. 10, fig. 7. 
Atntn. Cooperi, Gabb ; Vol. I, PI. 14, fig. 23, 25^. 
Amm. Haydeni, Gabb ; Vol. I, PI. 10, fig. 8. 
Atntn. jugalis, Gabb; Vol. I, PI. 10, fig 5. 
Atntn. peruvianus, Von Buch ; Vol. I, PI. 10, fig. 9. 

Atntn. {Hoplites) Retnondi^ Gabb; Vol. I, PI. 12, fig. 14. [fig. \2b. 

Atntn. (Phylloceras) ratttosus, Gabb; Vol. I, PI. 11, fig. 12; PI. 12, 

Atntn. suciaettsis, Meek ; Vol. I, PI. 21, fig. 11. 

Atntn. tehamaensis, Gabb ; Vol. I, PI. 10, fig. 4. 

BaaUiUs chicoensis, Trask ; Vol. I, PI. 14, fig. 29. ^ /«- 5 / ' 

Beleminles itnpressus, Gabb ; Vol. I, PI. 9, fig. 2. 

Crioceras latus, Gabb ; Vol. I, PI. 15, fig. 25. 

Helicancyclus aequicostatus, Gabb ; Vol. I, PI. 13, fig. 20. 

Helicoceras declive, Gabb ; Vol. I, PI. 28, fig. 200, 200a. 

Helioceras Breweri, Gabb ; (?) Vol. I. PI. 14, fig. 22. 

Adtotiina calif ornica^ Gabb ; Vol. I, PI. 19, fig. 68 (fragments). 

Ac!$onina pupoides^ Gabb ; Vol. I, PI. 19, fig. 67. 

Chemintzia planulata, Gabb; Vol. I, PI. 19, fig. 70. 

Cylindrites brevis, Gabb ; Vol. I, PI. 29, fig. 223. 

Eripachya Hofftnanni, Gabb ; Vol. I, PI. 18, fig. 41. 

Fusus Averilli, Gabb ; Vol. I, PI. 18, fig. 34. 

Fusus Kingi, Gabb ; Vol. I, PI. 28, fig. 204. 

Globiochonca Remotidiy Gabb ; Vol. I, PI. 19, fig. 69. 

Lunatia Couradiana, Gabb; Vol. I, PI. 29, fig. 219. 

Lysis duplicostatUy Gabb; Vol. I, PI. 21, fig. 98. 

Pugnellus tnanubrialus, Gabb ; (?) Vol. I, PI. 29, fig. 229, 229a. 

Ringinella pinguiSy Gabb; Vol. I, PI. 29, fig. 221a. 

Tessarolax disiorta, Gabb ; (?) Vol. I, PI. 20, fig. 82, 82^. 
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Turritella chicoensis, Gabb; Vol. I, PI. 21, fig. 91. 
Turritella seriatim-granulata, Gabb ; Vol. I, PI. 20, fi^. 88. 
Turritella Veatchi, Gabb ; (?) Vol. I. PI. 20, fig. 90. 

Anaiina lata, Gabb; Vol. I, PI. 22, fig. 126. 
Anomia lineata, Gabb ; Vol. I, PI. 26, fig. 193. 
Area deantata, Gabb; Vol. I, PI. 31, fig. 265, 265^. 
Area gravida, Gabb ; Vol. I, PI. 30, fig, 264. 
Astarte iuseana, Gabb ; Vol. I, PI. 30, fig. 257. 
Aueella Pioehi, Gabb ; Vol. I, PI. 25, fig. 173, 174. 
Corbula cultriformis, Gabb ; Vol. I, PI. 22, fig. 122. 
Cyprinella {Diodus) tenuis, Gabb ; Vol. I, PI. 23, fig. 15K7. 
v) Dosinia inflata, Gabb ; Vol. I, PI. 23, fig. 149. 
Hotnomya (Panopea) eaneentriea, Gabb; Vol. I, PI. 22, fig. 119L 
Lithophagus ovifortnis, Gabb ; Vol. I, PI. 25, fig. 168. 
Martesia elausa, Gabb ; Vol. I, PI. 22, fig. 1 15. 
Meekia navis, Gabb ; Vol. I, PI. 25, fig. 180. 
Meekia radiata, Gabb; Vol. I, PI. 25, fig. 179^. 
Meretrix longa, Gabb ; Vol. I, PI. 23, fig. 147. 
Meretrix ovalis, Gabb; Vol. I, PI. 30, fig. 251. 
Modiola eylindrica, Gabb ; Vol. I, PI. 25, fig. 167. 
Mytilus paupereulus, Gabb; Vol. I, PI. 25, fig, 165. 
Ostrea Breweri, Gabb ; Vol. I, PI. 26, fig. 191. 
Pholadomya Breweri, Gabb ; Vol. I, PI. 22, fig. 123. 
Pholadofttya nasuta, Gabb; Vol. I, PI, 30, fig. 124. 
Pinna Breweri, Gabb ; Vol. I, PI. 25, fig. 175. 
Tellina deeurta, Gabb ; Vol. I, PI. 23, fig. 137. 
Tellina monilifera, Gabb (?) ; Vol. I, PI. 22, fig. 134, 134/1. 
Tellina ooides, Gabb ; Vol. I, PI. 22, fig. 135, 135a. 
Trigonia Gibboniana, Gabb ; Vol. I, PI. 25, fig. 178. 
Trigonia Tryoniana, Gabb, Vol. I, PI. 25, fig. 176. 
Venus (Chione) varians^ Gabb; Vol. I, PI. 23, fig. 140. 
TerebraUUa obesa, Gabb (?) ; Vol. I, PI. 26, fig. 194. 

Flabellum Pefnondianum, Gabb ; Vol. PI. 26, fig. 199. 

Astroeaenia (f) petrosa, Gabb (?); Vol. I, PI. 31, fig. 274, 274/1. 

EOCENE (TEJON). 

Fhsus martinez, Gabb ; Vol. I, PI. 18, fig. 32. 

^fargaritella aenulata, Gabb ; Vol. I, PI. 20, fig. 74. 

Neptunea supraplieata, Gabb ; Vol. I, PI. 18, fig. 40. 

Neptunea graeilis, Gabb ; Vol. I, PI. 18, fig. 42. 

Traehytriton {Tritonium) dieogense, Gabb; Vol. I, PI. 18, fig. 44. 

Spirocrypta (Crypta) pile urn, Gabb(?); Vol. I, PI. 29, fig. 233. 243^. 

Area Horni, Gabb ; Vol. I, PI. 30, fig. 263. 
Avieula pellueida, Gabb; Vol. I, PI. 25, fig. 172. 
Barbatia Aforsei, Gabb (?) ; Vol. I, PI. 32, fig. 286. 
Dosina gyrata, Gabb ; Vol. I, PI. 23, fig. 148. 
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Lurina cumulata^ Gabb; Vol. I, PL 24, fig. 254. 

Ifysia polita, Gabb ; Vol. I, PI. 30, fig. 256. 

^lytilus ascia, Gabb ; Vol. I, PI. 30, fig. 259. 

(Veaera dolabrae/ormis, Gabb(?); Vol. I, PI. 22, fig. 125. 

Pectunculus (Axniaed) cor, Gabb; Vol. I, PI. 31, fig. 268, 2680. 

Sia/a^tnium (Crenella) concentriaitn, Gabb; Vol. I, PI. 24, fig. 169. 

Un to penultimuSy Gabb (?) ; Vol. I, PI. 24, fig. 164. 

MIOCENE. 
Cancer Breweri, Gabb; Vol. II, PI. i, fig. i. 

Scutclla Gibbsi, Gabb ; Vol. II, PI. 13, fig. 66. 

Echinarachinus BrewerianuSy Gabb; Vol. II, PI. 12, fig. 64. 
Anciliaria Fishi, Gabb(?) ; Vol. II, PI. 2, fig. 15. 
Indet ; Vol. II, PI. 3, fig. 29. 
Indet ; Vol. II, PI. 3, fi%. 30. 

Triptcra clavata, Gabb ; Vol. II, PI. i, fig. 2. 

Trochita inornata, Gabb(?) ; Vol. II, PI. 14, fig. 8. 

Conchocele disjuncta, Gabb ; Vol. II, PI. 7, ^%. 48. 
Modiola muUiradiata, Gabb (?) ; Vol. II, PI. 8, fig. 52. 
Ostrea Atwoodi, Gabb(?) ; Vol. II, PI. 11, fig. 58^. 
Osirea Tayloriana, Gabb ; Vol. II, PI. 12, fig. 60. 

Tapes truncata, Gabb ; Vol. II, PI. 7, fig. 44. 

Venus (Chione) pertenuis, Gabb ; Vol. II, PI. 5, fig. 37. 

Venus (Chione) Whitneyi, Gabb; Vol. II, PI. 5, fig. 40. 

PLIOCENE. 
Area sulcicosta, Gabb ; Vol. II, PI. 9, fig. 53. 
Callista (Standella) Voyi, Gabb ; Vol. II, PI. 5, % 4i. 
Gari (P^amtnocola) alata, Gabb ; Vol. II, PI. 5, fig. 36. 
Lucina (Here) Richihofeni, Gabb ; Vol. II, PI. 8, fig. 49. 
Zirphaea deniata, Gabb; Vol. II, PI. 3, fig. 31, 31a. 

QUATERNARY. 
Cancellaria (Euclia) tritmidea, Gabb ; Vol. II, PI. 2, fig. 18. 
Claihurella Couradiana, Gabb (?) ; Vol. II, PI. i, fig. 12. 
Muricidea paucivaricata^ Gabb; Vol. II, PI. 14, fig. i. 
Surcula {Pleurotoma) Carpenieriana, Gabb ; Vol. II, PL i, fig. 8. 
Surcula (Pleurotoma) Tryoniana, Gabb; Vol. II, PL i, fig. 9. 

lyfercenaria perlaminosay Gabb ; Vol. II, PL 5, fig. 38. 
Pecten cerroensis, Gabb ; Vol. II, PL 9, fig. 55. 



Okological Dbpartment, 

University of California, 

Bbrkblby, July I, 1895. 
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AoiLA, 102, 197, 260» 

Castrensis, 102. 

trancata^ 197, 250. 
AoM^A, 51, 86, 172, 230. 

marmoreay 87. 

mamillataj 87. 

mitra, 87. 

patina, 52, 86. 

pelta, 52. 

persona, 52, 86. 

radis, 51. 

scabra, 86. 

scurrUf 87. 

Bpectram, 52, 86. 

Tejonensie, 172, 230. 

Traskii, 173. 
Acrosmilia* 253. 

striata, 253. 
Action, 115, 232. 

ellipticas, 115. 

inipressas, 232. 
ACTiEONELLA, 173, 232. 

oviformis, 173, 232. 
ACT^ONINA, 173, 231. 

Californica, 231. 

pupoides, 173, 231. 



Aqasoma, 46. 

gravida, 46, 72. 

sinaata, 46, 72. 
Akera» 88i 

culcitella, 88. 
Alia, 10, 76. 

Bichthofeniy 10, 76. 
Amaubopsis, 223. 

alveata, 223. 

oviformis, 223. 
Amiantis, 96. 

callosa, 56, 96. 
Ammonites, 130, 210, 258. 

Archiacianus, 136. 

Batesii, 132, 211. 

Brewerii, 130, 210. 

Cbicoensis, 211. 

complexns, 133, 211. 

Cooperii, 212. 

fraternus, 187, 212. 

Haydeni, 210. 

Hoffmannii, 131, 137, 211. 
jugalis, 133, 212. 

Michelinianus, 136. 

Newberryanus, 210, 212. 

Pedernalis, 258. 

(277) 
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AmmoDites Peravianus, 210. 

pleuriseptay 258. 

ramosus, 210. 

B^mondii, 211. 

Stoliczkanus, 135, 212. 

subtricarinatuSy 132, 211. 

BuciaensiB, 133,211. 

Tehamaensis, 132» 211. 

Traskii, 131, 137, 210. 

tuberculatUB, 136. 

Yancoaverensis, 211. 

Whitneyi, 134, 212. 
Amphidefma, 94. 

decisa, 94. 

pulchra, 94. 
Amphissa, 74. 

corrugata, 74. 
Ampullina, 161, 223. 

alveata, 160, 223. 

striata, 161, 223. 
Amycla, 76. 

carinata, 76. 

gausapata, 76. 
Anatina, 177, 234. 

inequilateraliB, 234. 

lata, 234. 

quadrata, 177, 234. 

Tryoniana, 234. 
Anohuba, 165, 226, 262. 

angulata, 226. 

Californica, 226. 

carinifera, 166, 226. 

exillB, 226. 

falciformis, 165, 226. 

monilifera, 262. 

transverBa, 165, 226. 
Anoillabia, 9, 76, 220. 



Ancillaria elongata, 220. 

Fishii, 9, 76. 
Anotlookbas, 138, 213. 

lineatus, 139, 213. 

perooBtatQB, 138, 213. 

qaadratuB, 213. 

UdmoDdii, 138, 213. 
Angaria, 229, 264. 

cingulata, 264. 

omatiBBima, 229. 
Anqulus, 93. 

Gouldii, 93. 
Anisomton, 231. 

Meekii, 231. 
Anomalooardia, 121. 

devincta, 121. 
Anomia, 105, 202, 252. 

lampe, 106. 

lineata, 202, 2p^. 

BubcoBtata, 105. 

YancouvereoBiB, 202, 252. 
Anthonya, 244. 

cultriformlB, 244. 
Aporrkais, 165, 226. 

angulata y 226. 

Californica, 226. 

exilis, 226. 

falciformis, 165, 226. 
Arca, 31, 121, 248. 

Breweriana, 249. 

congesta, 121. 

decurtata, 248. 

devincta, 121. 

equilateraliSj 249. 

gravida, 248. 

Hornii, 249. 

microdonta, 121. 
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Area Obispoana, 121. 

sulcicosta, 31, 124. 

Vancouverensifl, 249. 
Architeotonica, 224. 

cognata, 224. 

Ilornii, 224. 

inornata^ 224. 

Veatchii, 224. 
Arcomya, 179, 235. 

undulata, 179, 235. 
Arcopaoia, 92, 118. 

medialiSy 92. 

anda, 118. 
Artemis, 97. 

ponderosay 97. 
AsAPHis, 181, 236. 

multicostata, 181, 236. 

andulata, 236. 
ASTARTE, 244. 

Conradiana, 244. 

Mathewsonii, 244. 

Tuscana, 244. 
ASTERIAS, 37, 110. 

R^mondii, 37, 110. 
ASTROOOENIA, 254. 

petrosa, 254. 
Abtrodapsis, 37, 110. 

Antisellii, 110. 

tumidus, 37, 110. 

Whitneyi, 37, 110. 
Ataphrus, 171, 229. 

crassuB, 171, 229. 
AtraotRs, 146. 
Atresius, 168, 227. 

liratuB, 169, 227. 
Aturia, 69, 210. 

Mathewsonii, 210. 



Aturia Vanuxemi, 69. 

ziczac, 69. 
AUGELLA, 194, 247. 

Piochii, 194, 247. 
Avellana, 264. 
AvicuLA, 246. 

pellucida, 246. 
AxiN^A, 102, 196, 249. 

Barbarensis, 102. 

cor, 250. 

patula, 102. 

sagittata, 196, 249. 

Veatchii, 249. 



Baculites, 145, 214. 

ChicoenBlH, 214. 

inornatus, 214. 

occiden talis, 145, 214. 

ovatuSy 145, 214. 
Balanns, 107. 

Estrellanus, 61, 107. 
Barb ATI A, 249. 

Morsei, 249. 
BjXA, 152, 218. 

clathrata, 152, 218. 
Belemnites, 129, 209. 

impressus, 129, 209. 
Bittium, 12, 79. 

armillatum, 79. 

asperam, 12, 79. 

rugatum, 79. 
Braghysphingus, 155, 219. 

liratuB, 156, 219. 

sinuatus, 156, 219. 
Bnocinanops, 157. 

moniliferam, 157. 
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BucciNUM, 74, 112, 156, 219. 

corrugatum, 74. 

devinctum, 112. 

eleganSf 74. 

fossatum, 47. 

liratum, 156, 219. 
Bulla, 87, 115, 116, 232. 

Adamsi, 87. 

culcitella, 88. 

Hornii, 232. 

jugularis, 116. 

Debulosa, 87. 

petrosa, 115. 
BuLLiA, 156, 219. 

moniliferumy 157. 

striata, 157, 219. 
BosYOON, 111, 149, 217. 

Blakei, 149. 

Oregonensis, 111. 



Cjeoum, 81. 

Cooperii, 81. 
CflBsia, 47. 
Callianassa, 111, 127, 209. 

OregoneneiB, 111. 

Stimpsonii, 127, 209. 
Calliostoma, 17, 83, 170, 229. 

annulatum, 83. 

canalicuiatum, 83. 

costatum, 83. 

radiatum, 170, 229. 

tricolor, 17, 83. 
Callista, 24, 96. 

Voji, 24, 96. 
CalyptrsBa, 81. 

spinosa^ 81. 



Cancellaria, 11, 50, 79, 114. 

altispira, 50, 79. 

gracilior, 50, 79. 

OregonensiB, 114. 

tritonidea, 11, 79. 

vetusta, 12, 79. 
Cancer, 1, 69. 

Brewerii, 1, 69. 
Canthama, 147. 
Cardita, 100, 187, 243, 268. 

alticosta, 268. 

Hornii, 187, 243. 

monilicosta^ 101. 

occidentalism 101. 

planicosta, 187, 243. 

suhtenta^ 101. 

veDeriformis, 243. 

ventricosa, 100. 
Cardium, 27, 98, 120, 187, 242, 266. 

annulatum, 187, 242. 

Brewerii, 242. 

Californianum^ 98. 

eentifiloBum, 99. 

Cooperii, 242. 

corbis, 98. 

elatum, 99. 

Gahhii, 21, 92. 

granuliferum, 267. 

linteum, 242. 

Meekianum, 27, 99. 

modestum, 120. 

Nuttallii, 98. 

Pananiense, 99. 

Placerensis, 187, 242. 

E^mondianum, 242. 

sabuloBum, 267. 

scitulum, 242. 
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Cardium Bubstriatum, 99. 

traDSlacidam, 187, 242. 
Cabyatis, 56, 95, 185, 240. 

Barbarensis, 56, 95. 

nitida, 186, 240. 
Cassidea, 113. 

bilirata, 113. 

petrosa, 113. 
Catiniu, 50, 114, 223. 

ohliquus, 223. 

8C0pul08U8, 114. 

Cellspora, 107. 

Bellerophon, 107. 

Californiensis, 107. 
Cemoria, 115. 

cnicibuliformis, 115. 
Cebithidea, 79. 

Californica, 79. 

sacrata^ 79. 
Cerithiopsis, 114, 224. 

alternata, 224. 

OregoncDsis, 114. 
Cerithium, 79,112, 263. 

Californicum, 79.' 

mediate, 112. 

sacratuniy 79. 

Mexicanam, 263. 
Ghemnitzia, 114, 162, 223, 260. 

papulosa, 114. 

plaDulata, 162, 223. 

Spillmanni, 162, 223. 

Texana, 261. 

zebra, 260. 
Chionb, 23, 55, 94, 118, 239. 

aDgalata, 239. 

angustifrons, 118. 

Lordii, 96. 

PAL. VOL. II.— 37 



Chiono Mathowsonii, 23, 95. 

Oregona, 95. 

pertoniiis, 55, 95. 

BQCcincta, 94. 

varians, 239. 

vespertina, 118. 

Whitneyi, 23, 95. 
Chiton, 87. 

Stellerii, 87. 

amiculatus, 87. 

Californicus, 87. 

chlamys, 87. 

Sitkemis, 87. 
Chlorostoma, 84. 

brunneum, 84. 

funebrale, 84. 

Pfeifferii, 84. 
Chxysodomns, 3, 71. 

tabulatuSy 71. 
CiNULiA, 231, 264. 

Mathowsonii, 231. 

obliqua, 231. 

pinguis, 231. 

rectilabrum, 264. 
Clathurella, 7, 73. 

Con radian a, 7, 73. 
Clayatola. 215. 

Californica, 215. 
ClaveUa, 4, 46. 

gravida, 4, 46, 72. 

sinuata, 5, 46, 72. 
Clidophora, 54, 90. 

punctata, 54, 90. 
Clisocolus, 188, 243. 

dubius, 189,243. 
Clypeaster, 36, 109. 

Gabbii, 36, 109. 



• Digitized by 



Google 



282 



INDEX OF GENERA AND SPECIES. 



CltpidellA; 86, 124. 
bimaculataj 86, 124. 
callomarginata, 86, 124. 

COLUMBELLA, 10, 76. 

carinata, 76. 
gatisapata, 76. 
Eichthofeni, 10, 76. 
Colufl, 111. 

arctatuSy 111. 

COMINELLA, 74. 

comigata, 74. 
CONOHOCBLE, 27, 99. 

bisecta, 27, 99. 

disjuneta, 28, 99. 
CoNus, 78, 150, 225. 

Californicus, 78. 

Hornii, 225. 

ravus^ 78. 

E^moDdii, 225. 

ainuatus, 150, 217. 
CoRBULA, 116, 176, 233. 

alffiformis, 177, 234. 

cultriformis, 234. 

Diegoana, 116. 

EvanBana, 117. 

Hornii, 176, 234. 

parilis, 234. 

primorsa, 233. 

Traskii, 234. 
CORDIERA, 153, 218. 

microptygma, 218. 

mitrsBformis, 153, 218. 
Crabsatblla, 29, 100, 189, 244. 

alta, 189, 244. 

coUina, 29, 100. 

compacta, 190, 244. 

grandis, 189, 244. 



Crassatclla Uvasana, 244. 
Crenella, 246. 

coTicentrica, 246. 
Crepidnla, 81. 

adunca, 82. 

dorsata, 82. 

Ungulata, 82. 

navicelloides, 82. 

preerupta, 81. 

rostriformis, 82. 
Crioceras, 138. 

latuR, 213. 

percostatuSf 138, 213. 

Bemondii, 138, 213. 
Crucibulum, 81. 

Bpinosum, 81. 
Crypta, 81, 115, 228. 

adunca, 82. 

dorsata, 82. 

grandis, 81. 

lingulata, 82. 

navicelloides, 82. 

pUeum, 228. 

prcerupta, 81. 

princeps, 82. 

rostraliSy 82, 115. 

rostriformis, 82, 115. 
Crtptochiton, 87. 

Stellerii, 87. 
Crypto MTA, 90, 116. 

Californica, 90, 116. 

ovalis, 90. 
CucuLL^A, 249, 271. 

equilateralis, 249. 

inermis, 271. 

MathewBonii, 249. 

truncata, 249. 
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CuMA, 9, 75. 

biplicata, 9, 75. 
CUMINOIA, 94. 

Califomica, 94. 
Ctolas, 100, 120. 

acutilineatuSy 100. 

EstreUana, 120. 

fibrosa, 120. 

permacrttj 120. 
Cylichna, 115, 232. 

costata, 232. 

Oregona, 115. 

petrosa, 116. 
Cylindrites, 232. 

brevis, 232. 
Cymbophora, 179, 236. 

Ashburnerii, 180, 236. 
Cyphosoma, 276. 

Texanum, 276. 
Cypr^a, 78, 163, 225. 

Bayerqiiei, 163, 225. 

Mathewsonii, 164, 225. 

spadicoa, 78. 
Cyprina, 99. 

bisecta, 99. 
Cyprinella, 242. 

tenuis, 242. 
Cyrbna. 26, 98. 

Californica, 98. 
Cytherea, 95, 96, 118. 

callosa, 96. 

crassatelloides, 96. 

giganteUy 97. 

Oregona^ 95. 

soUdissima, 96. 

vespertina, 118. 
Defrancia, 7. 



Delphinnla, 264. 
Dbntalium, 86, 115, 230. 

Cooperii, 230. 

bexagonam, 86. 

Nanaimoensis, 230. 

pusillum, 230. 

stramineum, 230. 

sabstriatam, 115. 
Diadema, 276. 

Texana, 276. 
Diadora, 115. 

crucihuUformis, 115. 
DioDUR, 242. 

tenuis, 242. 
Dione, 95, 118, 239, 24L 

angustifrons, 118. 

brevilineata, 95. 

Conradiana, 241. 

Oregona, 95. 

Uvasana, 239. 

varians, 239. 

vespertina, 118. 
DiPTYCHOCERAS, 143, 214, 

l8Bvi8, 144, 214. 
DiSGOHELIX, 224. 

Leana, 224. 
Doliopsis, 113. 

biliratus, 113. 

petrosus, 113. 
Dolinm, 113. 

petrosum, 113. 
DoNAX, 89, 96, 183, 238. 

latus, 183, 238. 

protexta, 89. 

stultorum, 96. 
DoBiNiA, 24, 96, 97, 119, 240. 

aUa, 25, 97, 240.^ 
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Dosinia callosa^ 96. '^ 

Conradi, 25, 97. 

Dunckerii, 67. 

elevata, 240. 

gyrata, 241.^ 

inflata, 241. "^ 

longula, 119. 

MatbowRonii, 57, 97. 

montana, 119. 

pertenuJB, 241.'' 

ponderosay 57, 97. 

Staleyi, 24, 57, 97. 

subobliqua, 119. 

tenuis, 240. 
Do8iniopii8» 240. 

alia, 240. 
Drillia, 72. 

inermis, 72. 

perversa, 73. 

Voyi, 7, 73. 



ECHINARACHMUS, 36, 109. 

Brewerianus, 36, 109. 
EUipsosmilia, 254. 

granulifera, 254. 
Emaroinula, 230. 

radiata, 230. 
Enbis, 116. 

curtuB, 116. 
Entalophora, 109. 

puiictulata, 109. 
Bpona, 164, 225. 

Mathewsonii, 164, 225. 
Eripachya, 148, 216. 

Hoffmannii, 149, 216. 

perforata, 149, 216. 



Eripacbya ponderoBa, 149, 216. 
Briphtla, 244. 

amboData, 244. 
Enolia, 10, 79. 

tritonidea^ 11, 79. 
BuspiRA, 160, 223, 260. 

alvcata, 160, 223. 

tabulata, 26D. 
ExooTRA, 253, 275. 

Boussingaultii, 275. 

fiabellata, 275. 

harpa, 275. 

Matheroniana, 275. 

parasitica, 253. 

plieata, 275. 

spinosay 275. 

subspinosay 275. 

Texana, 275. 



Fabciolaria, 

lo, 220. 

IseviuBCuIa, 220. 

sinuata, 220. 
Ficopsis, 113, 158, 221. 

Cooperii, 159, 221. 

Homii. 158, 221. 

modesia, 113. 

B^mondii, 158, 221. 
FicuB, 48, 77, 113, 221. 

cyprceoides, 160, 221. 

Dussumieriy 48. 

mamiilatus, 221. 

modestuSy 113. 

nodiferuB, 48, 77 

OcoyanuB, 113. 

pyriform^B, 48, 77. 
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P188URELLA, 86. 

aspera, 85. 

crenulata, 85. 

volcano, 86. 
Flabellum, 253. 

E^mondianum, 253. 
Fusus, 70, 73, 111, 145, 214, 259. 

ambuBtus, 71. 

aratus, 215. 

arctatus, 111. 

Averillii, 215. 

BarbaroDsis, 111. 

CalifornicuB, 215. 

cancellatus^ 73. 

Cooperii, 159, 221. 

corpulentuB, 112. 

Diaboli, 215. 

flexuosas, 215. 

genicultis, 71. 

Homii, 158, 221. 

Eingii, 215. 

Martinez, 146, 214. 

MatbewBonii, 215. 

Mexican us, 259. 

occidentaliB, 146, 215. 

OregonensiSf 73, 111. 

Orpheus, 70. 

Bemondii, 158, 221. 
yrobuBtuB, 111. 

ragOBus, 111. 

tumiduB, 145, 215. 



Gadub, 230. 

puBillus, 230. 
Galeodea, 112. 

petroBa, 112. 



Galerites, 123. 

OregonenBis, 123. 
Galebus, 228. 

excentricuB, 228. 
Gari, 21, 92, 237. 

alata, 21, 92. 

texta, 237. 
Globiconcha. 232. 

E^mondii, 232. 
Gltcimeris, 89. 

abruptUy 90. 

EstrellanuSf 90. 

generoaa, 89. 
Gltphis, 85. 

aspera, 85. 
GONIOMTA, 235. 

borealiB, 235. 
Oranocardium^ 266. 

sabulosum, 267. 
GRYPHiEA, 253, 272, 275. 

dilatata, 272. 

harpa^ 275. 

mucronata, 274. 

navia, 273, 274. 

Pitcherii, 272, 273, 274. 

plicatay 275. 

Tucumcdriiy 272. 

veaiculariB, 253, 274. 
Oymnarus, 163, 225. 

manubriatus, 163, 225. 
Gyrodeb, 222. 

Conradiana, 222. 

expansa, 222, 



Haliotib, 85. 
rufeBcenB, 85. 
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IIamit£8, 139, 212. 

annuliftTy 143. 

qufulraius, lo9, 213. 

Vancouvorensis, 212. 
Haydenia, 219. 

improsaa, 219. 
Helcion, 230. 

circalaris, 230. 

dichotomai 230. 

HEUCANCYLU8, 140, 214. 

feqaico8tatU8, 141, 214. 
Heuoaulax, 166, 226. 

bicarinata, 166, 226. 

coAtata, 167, 226. 
Helicoceras, 212. 

vermieularis, 212. 

Browerii, 213. 

declive, 213. 
Helix, 88. 

facta, 88. 

Hillebrandi, 88. 

Mormon um, 88. 

Tryonii, 88. 

tadicalata, 88. 
Hemiftuns, 158, 221. 

Cooperii, 159, 221. 

Hornii, 158, 221. 

Remondiiy 158, 221. 
Hemimactra, 19, 54, 90. 

Icnticularis, 19, 90. 

occidcntalis, 54, 91. 
Here, 29, 100. 

Richthofeni, 100. 
Heteroterma, 151, 217. 

trocboidea, 151, 217. 
HiNNITES, 105. 

crassa, 105. 



Hinnites giganteas, 105. 

Pouhoni, 105. 
HippoNYX, 82. 

(iruyanuH. 82. 
Hippnrites, 63. 
HoMoMYA, 179, 236. 

coQCctitrica, 179, 236. 
HypogellA, 89, 175, 233. 

cuHMtus, 175, 233. 

Diegoensis, 176, 233. 

prattxta, 89. 



Idmonea, 109. 

Californica, 109. 
Inoceramus, 193, 246. 

Elliolii, 193, 246. 

Piochii, 191, 194, 245, 247. 

subundatua, 247. 

Whitneyi, 193, 246. 



Jan IRA, 104. 
bella, 105. 
dentata, 104. 



Lacuna, 80. 

carinata, 80. 

Holidula, 80. 
LflBTicardinm, 99, 187, 242. 

annulatum, 187, 242. 

elatuniy 99. 

linteum, 242. 

substriatum, 99. 
Leda, 103, 121, 197, 250. 

c»lata, 103. 
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Led a cuneata, 103. 

Gabbii, 197, 250. 

Oregona, 121. 

penita, 121. 

protexta, 197, 250. 

translucida, 250. 

Willamettensis, 122. 
Leptonyz» 85. 

bacula, 85. 

sanguinea^ 85. 
Leptothtra, 85. 

bacula, 85. 

Banguinea, 85. 
LlOHENOPORA, 109. 

Californica, 109. 
Lima, 201, 251. 

appressa, 201, 251. 

microtis, 201, 202, 251. 

multiradiata, 201, 252. 

Sbastaensis, 251. 
LIMOP8I8, 121, 192, 249. 

nitens, 121. 

Oregonensis, 121. 

sagittata, 196, 249. 

tranevorsa, 250. 
liooardium, 99. 

elatum, 99. 

substriatum^ 99. 
LiociUM, 174, 232. 

punctatum, 174, 232. 
LlOCONCHA, 96. 

Newcorobiana, 96. 

LrROPECTEN, 105. 

eraspicardo, 105. 
Estrellanus, 105. 
Veatcbii, 105. 
volseformis, 105. 



LiTHASIA, 13, 80. 

antiqua, 13, 80. 
LiTHOPHAOUS, 246. 

oviformie, 246. 
LiTTORiNA, 14, 80, 227. 

corapacta, 227. 
patula, 80. 

Pedroana^ 80. 

planaxis, 80. 

R^mondii, 14, 80. 
Loripes, 100, 189, 248. 

dubius, 189, 243. 

pariliSy 100. 
Lottia, 52, 86. 

gigantea, 52. 

pallida^ 87. 

scabra, 86. 

spectrum, 86.' 
LOXOTREMA, 168, 227. 

turrita, 168, 227. 
LUCAPINA, 85. 

crenulata, 85. 
Lucina, 28, 100, 120, 189, 243. 

acutilineatay. 100. 

boreaiis, 100. 

Californica, 100. 

crctacea, 243. 

cumulata, 243. 

Estrellatia, 120. 

fibrosa, 120. 

gyratOy 241. 

nasuta. 189, 243. 

Nuttallii, 100. 

permacra, 120. 

postice-radiata, 189, 243. 

postradiata, 189, 243. 

Bichtbofeni, 29, 100. 
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Lucina subcircularis, 243. 

tetrica, 100. 
LuNATiA, 77, 114, 222, 259. 

avellana, 222. 

Conradianaj 222. 

Hornii, 222. 

Lewiflii, 77. 

naciformis, 222. 

Oregonensis, 114. 

Pedernalis, 259. 

Shamardiana, 222. 
Lnponia, 78, 163, 225. 

Bayerquei, 163, 225. 

spadiceaj 78. 
LuTRARiA, 91, 95, 117, 236. 

capaXj 91. 

maxima^ 91. 

Nuttallii, 91. 

transmontana, 117. 

Traskii, 56, 95. 

truncata, 236. 
LUTRICOLA, 92. 

alta, 92. 

viridotincta, 92. 
Lysis, 229. 

duplicosta, 229. 



MAGHiERA,. 89. 

patula, 89. 
Maooma, 93, 118. 

arctata, 118. 

calcarea, 124. 

edulis, 93. 

expansa, 93. 

inconspicua, 94, 124. 

inquinata, 93. 



Macoma nasuta, 93. 

Ocoyana, 118. 

Pedroana, 94, 124. 

yoldiformis, 93. 
Mactra, 91, 117, 179, 236. 

albaria^ 91. 

Ashbumerii, 180, 236. 

Diegoana^ 91. 

falcata, 92. 

Gabiotensis, 117. 

Gibbsana, 236. 

maxima^ 91. 

planulata^ 91. 

tenui86ima, 179, 236. 
Mang£LIA, 73. 

variegata, 73. 
Margarita, 85. 

acuticostata, 85. 

saltnonea, 85, 123. 
Margaritella, 172, 229. 

angulata, 172, 229. 

crenulata, 229. 

globosa, 229. 
Marginella, 76. 

Jewettii, 76. 
Martbsia, 175, 233. 

clausa, 175, 233. 
Meekia, 248. 

navis, 248. 

radiata, 248. 

sella, 248. 
Megistostoma, 232. 

striata, 232. 
Melania, 13, 80. 

Taylori, 13, 80. 
Meleagrina, 192, 246. 

antiqua, 192, 246. 



Digitized by 



Google 



INDEX OF GENERA AND SPECIES. 



289 



Membranipoba, 108. 

Barbarensis, 109. 

Californica, 108. 
Meboenabia, 22, 55, 94, 239. 

Kennerleyi, 22, 55, 94. 

peHaminosa, 22, 55, 94. 

varianSy 239. 
Mbbbtbix, 56, 118, 185, 239. 

arata, 240. 

Californica, 240. 

decisa, 118. 

fragilis, 185, 240. 

Hornii, 185, 239. 

lenB, 239. 

loDga, 240. 

nitida, 186, 240. 

ovalis, 240. 

Traskii, 56, 95. 

Tularana, 119. 

uniomeris, 118. 

UvaBana, 239. 
Mesalia, 114. 

arenicola, 114. 
Metula, 3, 72. 

E^mondii, 3, 72. 
MiTRA, 158, 221. 

cretacea, 158, 221. 
][odeUa» 80. 

striata, 80. 
MoDiOLA, 30, 101, 120, 191, 245. 

capax, 101. 

contracta, 120. 

cylindrica, 245. 

flabellata, 101. 

major, 191, 246. 

multiradiBta, 30, 101. 

ornata, 245. 

PAL. VOL. II. — 38 



Modiola recta, 101. 

Siakiyouensis, 245. 
MolopoplLoros, 156, 219. 

striata, 157, 219. 

MONOGERAS, 75. 

ongonatum, 75. 

lugubris, 75. 

unicarinatum, 75. 
MoRio, 223. 

tuberculatus, 223. 
MoRRisiA, 36, 124. 

Hornii, 36, 124. 
MULINEA, 19, 20, 91. 

densata, 20. 

densata, 19, 91. 
Murex, 69, 111. 

CalifornicuSy 69. — 

festiviis, 70. 

fragiliB, 111. 

multicostatus, 70, 
MURICIDEA, 48, 69. 

BarbarcDsis, 69. 

Californica, 69. 

paucivaricata, 43, 69. 
Mya, 90, 116. 

abrupta, 90. 

Monterey ana, 116. 

sobsinuata, 116. 
Mysia, 100, 243. 

parilis, 100. 

polita, 243. 
Mytilimeria, 90. 

Nuttallii, 90. 
Mytilus, 30, 101, 120, 191, 246. 

ascia, 191; 245. 

bifurcatus, 101. 

CalifornianuB, 101. 
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Mytilas humerus, 245. 

InezoDsis, 120. 

MathewBonii, 30, 101. 

pauperculuB, 245. 

Pedroanus, 120 

quadratus, 191, 245. 
Mturella, 78. 

Bimplcx, 78. 



Nacella, 87. 

insesBa, 87. 
Hariea, 115. 

Diegoana, 115. 
Nabsa, 47, 74, 219. 

antiquata, 219. 

Cooperiij 47, 74. 

cretacvA, 219. 

fossata, 74. 

mendicay 47, 74. 

perpinguiSj 47, 75. 

tegula, 74f 
Natica, 77, 113,221,259. 

alveata, 160, 223. 

clauBa, 77. 

gODiculata, 113. 

JEerculea, 77. 

Inezana, 77. 

Lewisiiy 77. 

Ocoyana, 77. 

Pedernalis, 259. 

Recluziana, 77. 

saxea, 77. 

Uvasana, 221. 
Naticina, 223. 

obliqua, 223. 
Nadtilub, 209. 



Nautilus angustatus, 69. 
Campbelli, 210. 
TexanuB, 209. 
ziczaCj 69. 

NEiERA, 236. 

dolabrs&formis, 236. 
Neilo, 121, 122. 

abrupta, 122. 

Oregona, 121. 

penita, 121. 

Willamettensis, 122. 
Neithea, 200, 251. 

atava, 200. 

dvplicicosta, 200. 

grandicoBta, 200, 251. 
Nbptunea, 3, 44, 71, 146, 216. 

altispira, 44, 71. 

cretacea, 146, 216. 

decemcostata, 45, 123. 

gracilis, 149, 216. 

Hoffmannii, 149, 216. 

humerosa, 45, 71. 

lirata, 45, 123. 

mucronata, 147, 216. 

perforata, 149, 216. 

ponderosa, 149, 216. 

recur va, 3, 71. 

Bupraplicata, 149, 216. 

tabulata, 71. 
Nbrinea, 231. 

diispar, 231. 
Nerita, 170, 228. 

cuneata, 229. 

deformis, 228. 

triangulata, 229.. 
Neverita, 10, 77, 161, 222. 

callosa, 10, 77. 
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Noverita globosa, 161, 222. 

Eecluziana, 77. 

saxea, 77. 

secta, 222. 
Ni80, 224. 

polita, 224. 
NuouLA, 102, 122, 197, 250. 

abruptay 122. 

decisoy 102. 

divaricataj 102. 

CastreDsis, 102. 

Conradi, 102. 

ccdata, 102. 

impressa, 58, 102. 

Bolitaria, 197, 250. 

Traskana, 250. 

truncata, 197, 250. 
Hnonlana. 121. 

Oregona, 121. 

penita, 121. 

Willamettensis, 122. 



OOINEBRA, 70. 

interfosBa, 70. 

lurida, 70. 
Olivella, 75, 220. 

biplicata, 75. 

bceticaf 75. 

Mathewsonii, 220. 

Pedroana, 75. 
Opalia, 78, 223. 

crenatoides, 78. 

var, inecolpta, 78. 

Mathewsonii, 223. 
OsTREA, 60, 106, 123, 203, 252,272. 

appressa, 203, 252. 



Ostrea Attwoodii, 33, 106. 
Bourgeoisii, 33, 106. 
Brewerii, 252. 
Boussingaultiiy 275. 
CerroseDsis, 35, 106. 
fiabdlata, 275. 
gallus, 106. 
HeermaDnii, 107. 
Idriaensis, 203, 252. 
lurida, 106. 
malleiformis, 252. 
Panzana, 123. 
subjecta, 123. 
Tayloriana, 34, 106. 
Titan, 107. 
Veatchii, 34, .60, 106. 
vesicularis, 253, 272. 
vespertina, 107. 

Pachydbsma, 96, 119. 

cradsatelloides, 96. 

Inezana, 119. 
Paohypoma, 15, 83. 

biangulatum, 15, 83. 

gibberosum, 83. 

PALffiATRACTUS, 147, 216 

crassus, 148, 216. 
Palliiun, 105. 

crassicardo, 105. 

Estrellanum, I05i 
Pandora, 18, 90, 117. 

bilirata, 117. 

punctata, 54, 90. 

Bcapha, 18, 90. 
PanopcBa, 179, 236. 

concent rica, 179, 236i. 
Parapkolas, 8a 
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Parapholas penita, 88. 
Patella, 86, 87, 230, 

insessa, 87. 

scabra, 86. 

scurra, 87. 

spectrum, 86. 

Traskii, 230. 
Pecten, 32, 69, 86, 103, 122, 
250. 

altiplicatus^ 104. 

Californicas, 200, 251. 

complex icosta, 199, 251. 

catilliformis, 103. 

CerroseDBis, 32, 103 

CooseDsis, 122. 

dentatus, 104. 

desertii, 122. 
- discas, 122. 

excavatiis, 103. 

Fabriciiy 104. 

hastatas, 104. 

kericeus, 104. 

Icelandicus, 104. 

inteiTadiatus, 199, 251. 

IslaDdicus, 10 L 

magDolia, 122. 

Martinezeneis, 198, 251. 

Meekii, 122. 

Nevadanas, 122. 

operciiliformis, 200, 251. 

Pabloensis, 103. 

Pealii, 104. 

Peckhami, 60, 104. 

Pedroanus, 60, 104. 

propatulna, 103, 122. 

Traskii, 198, 250. 

iumidtis, 104. 



198, 



Pecten Veatchii, 32, 105. 

wntricosus, 104. 
Peetunciiliu, 98, 102, 121. 

corbis, 98. 

niUfiSy 121. 

patulus, 100, 102. 
Pelagus, 69. 

Vanuxemi, 69. 

PEMITEJiLA, 88. 

Conradi, 88. 
penita, 88. 
splcea, 88. 

PER1880LAX, 149, 217. 

Blakei, 149, 217. 

brevirostris, 217. 

Gabbii, 150. 
Pbbna, 120. 

montana, 120. 
Pbtbicola, 119. 

Pedroana, 119, 
Pharella, 233. 

, alta, 233. 
Phasianella, 82, 232. 

compta, 82. 

perforata, 82. 

ESmondii, 232. 
Phidolopora, 108. 

labiata, 108. 
Pholadomta, 178, 235, 265. 

borealis, 235. 

Brewerii, 235. 

nasuta, 235. 

OregoneDsis, 178, 235. 

SoDorensis, 265. 

Bubelongata, 178, 235. 
Pholas, 88. 

penita, 88. 
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Fhyllonotas, 43, 69. 

paucivaricatuSy 43, 49. 
Pinna, 195, 247, 268. 

Brewerii, 195, 247, 268. 

indefy 268. 

PiSANTA, 7*? - "^ 'J. 

fortis, 71. ^ 

Plagiostoma, 60, 104. 

annulatUy 60, 104. 

Pedroana, 60, 104. 

truncata, 60, 104. 
Pleotosolen, 89, 116, 176, 233. 

curtuSy 116. 

DiegoensiSy 176, 233. 

parallelus, 233. 

protexta, 89. 
Pleuromya, 178, 235. 

papyracea, 178, 235. 
Plburotoma, 6, 47, 112. 

Carpenteriana, 5, 72. 

inermiSy 72. 

perversa, 6, 73. 

transmontana, 112. 

Tryoniana, 6, 47, 72. 

Voyi, 7, 73. 
PlicatuXiA, 252. 

variata, 252. 
Polyplex, 70. 

graciliSy 70. 
POMAULAX, 83. 

UDdosus, 83. 

POTAMIDES, 227. 

diadema, 227. 

tenuis, 227. 
Potamis, 79. 

pullatuSy 79. 
Priene, 73. 



Priene Oregonensis, 73. 
Pribcofusus, 71, 112. 

corpnlentas, 112. 

devinctns, 112. 

geniculas, 71. 

medialis, 112. 

nodifems, 112. 

Oregonensis, 112. 
Protooardinm, 187, 242, 267. 

granuliferumy 267. 

Hacerensis, ^A2. 

tranducidumj 187, 242. 
Piammocola, 21, 92. 

alata, 21, 92. 
PSSPHIB, 96. 

Lordii, 96. 

tantillas, 96. 
PSEUDOCARDIUM, 20, 55, 92. 

Gabbii, 21, 92. 

PSEUDOLIVA, 219. 

lineata, 219. 

volutaBformis, 220. 
Pteronotus, 70. 

festivus, 70. 
Ptiloteuthis, 128, 209. 

foliatus, 128, 209. 
Ptychoceras, 142, 143, 214. 

cequicostatuSy 142, 214. 

JDupinianuniy 143. 

Forbeaianum, 143, 144. 
Ptychostylis, 16, 84. 

caffea^ 16, 84. 
PUQNELLUS, 162, 225. 

contortus, 163. 

hamulus, 162, 225. 

maniibriatns, 163, 225. 
Purpura, 75, 112. 
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Purpura attenuata, 75. 

canalicuiatay 75. 

marginata, 75. 

lapillus, 75. 

ostrina^ 75. 

petroBB, 112. 

Razicola, 75. 
Ptrina, 276. 

Parryi, 276. 
Pymla^llS. 

modesta^ 113. 

BadioUtes, 107. 

gregaria, 61, 107. 

Mortoniy 63. 
Kan ELLA, 8, 73. 

Califomica, 73. 

MaihewsoDii, 8, 74. 

triquetra, 73. 
R^MONDIA, 270. 

furcata, 270. 
Eeptesgharella, 107. 

Heermannii, 107. 

plana, 108. 
Eeptsschabellina, 108. 

cornuta, 108. 

diBparilis, 108. 

HeermaDoii, 108. 
Eeptoporina, 108. 

eustomata, 108. 
Bhynchonella, 123, 204, 253. 

nitens, 123. 

peregrina, 204. 

Whitneyi, 204, 263. 
Bimella, 225. 

canalifera, 225. 

Bimplex, 225. 



EiNOICULA, 231. 

varia, 231. 
Rinoinella, 174, 231. 

pinguis, 175, 231. 

polita, 174, 231. 
Softellaiia, 76, 225. 

canalifera, 225. 

indurata, 76. 

simpUXy 225. 



Sangoinolaria, 94, 238. 

Californica, 94, 124. 

Whitneyi, 238. 
Saxicava, 116. 

abrupt a, 116. 
SaxidomCs, 58, 98. 

aratus, 58, 98. 

gibbosuR, 58, 98. 

gracilis, 58, 98. 

Nuttallii, 58, 98. 
ScALABiA, 78, 223, 261. 

bellastriata, 78. 

crebricostata, 78. 

Mathewsonii, 223. 

Bubcornata, 78. 

Texana, 261. 
SoapMtes, 210. 

ramosuSy 210! 

SCHIZODESMA, 20, 91. 

abscissa, 20, 91. 
Sohizopyga, 47, 74. 
Californica, 74. 

SCHIZOTHCERUS, 91. 

Nuttallii, 91, 
Soonsia, 223. 

tuberculata, 223. 
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Scrobicnlaria, 92. 

viridotincta, 92. 
SCURRIA, 87. 

mitra, 87. 

SCUTBLLA, 37, 109. 

Gibbsii, 37, 109. 

interlioeata, 110. 

striatula, llOi 
Semele, 94. 

decisa,' 94. 

pulchra, 94. 
Semicassifl, 113. 

biliratus, 113. 

petrosus, 113. 
Semitubigera, 109. 

tuba, -109. 
Septifer, 101, 246. 

bifurcatus, 101. 

dicbotomas, 246. 
Serpnla, 276. 
Sigaretns, 49, 78, 114. 

scopulosiiSj 114.* 
SiLiQUA, 89, 233. 

Californica, 89. 

Oregon ensis, 233. 

patulay 89. 
SiLIQUARIA, 53, 89. 

edentala, 53, 89. 
SiNUM, 49, 78, 114. 

planicostum, 49, 78. 

Bcopulosam, 114. 

SiPHONELLA, 108. 

maltipora, 108. 

Smilotroobus, 205, 253. 

curtus, 205, 253. 

SOLEOURTUS, 89. 

Nuttallii, 89. 



Solecurtus subteres, 89. 
Solemya^ 89. 

ventricosa, 89. 
SoLSN, 88, 116, 175, 233. 

cuneatus^ 175, 233. 

curtuSy 116. 

Diegoensis, 176, 233. 

maxima, 89. 

patula, 89. 

parallelas, 233. 

protexta, 89. 

rosaceus, 88. 
Solena, 89, 176,^233. 

Diegoensis, 176, 238. 

protexta, 89. 
Solenooeras, 143. 
SphoBnia, 90. 

Californicay 90. 
Spirocrypta, 228. 

pileum, 228. 
SpondyliiB, 105. 

EstrellanuSy 105. 
Stalaomium, 246. 

concentricum, 246. 
Standella, 91. . 

falcata, 92. 

plannlata, 92. 
Stramonita, 112. 

petrosay 112. 
Straparollus, 224. 

lens, 224. 

paacivolvQB, 224. 
Strephona, 75. 

Pedroana, 75. 
Stnithiolaria, 168. 
SuRCULA, 5, 47, 72, 150, 217. 

Carpenteriana, 5, 72. 
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Siireula Claytonenftis, 217. 

incoDRpicaa, 151, 217. 

pneattenuaUi, 150, 217. 

rarieoBtata, 217. 

Binoata, 150, 217. 

TryoniaDa, 6, 47, 72. 
Stoodbb, 160, 221. 

cypneoides^ 160, 221. 
Syeotjrpiu, 111, 113. 

modegtuSy 113. 

Ocoyanus, 113. 

OregonensiSy 111. 



Tamiosoma, 61, 107. 

gregaria, 61, 107. 
Tapis, 25, 57, 97, 119, 241, 265. 

Conradiana, 241. 

cretacea, 241. 

diversum, 97. 

gracilis J 98. 

Hilgardi, 265. 

InezensiS; 119. 

linteatuniy 97. 

montana, 119. 

qnadrata, 241. 

Btaleyi, 57, 98. 

Btaminea, 97. 

teDerrima, 97. 

trancata, 25, 98. 
Tbllina, 92, 117, 182, 237. 

ffiqnalis, 182, 238. 

albaria, 117. 

alta, 92. 

arctatdj 118. 

AshbaFDerii, 238. 

bitruncata, 117. 



N 



Tellina BodegeDsis, 92. 

calcarea, 124. 

Californica, 238. 

coDgesta, 92. 
! decarUU, 237. 

Diegoana, 117. 

emacerata, 92. 

Gouldii, 93. 

Hoffmanniana, 182, 337. 

Hornii, 238. 

inconspicua, 94, 124. 

inquinata, 93. 

lata, 124. 

ligamentina, 93. 

loDga, 237, 

Mathewsonii, 237. 

monilifera, 237. 

nasuta, 93. 

obruta, 117. 

Ocoyana, 118. 

ooides, 237. 

OregonensiSj 93. 

parilis, 238. 

Pedroana, 93, 124. 

proxima, 124. 

quadrata, 237. 

B^moDdii, 182, 237. 

secta, 93. 

sordida, 124. 

tenera, 124. 

tersa, 93. 

undulifera, 183, 238. 

Whitneyi, 238. 
Terebra, 162, 223. 

Californica, 162, 223. 
Terebratella, 35, 204, 253. 

obesa, 253. 
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Terebratella Wkitneyif 85, 204, 253. 
Terebratula, 123. 

nitens, 123. 
Teredo, 115. 

substriata^ 115. 
Tessarolax, 226. 

distorta, 226. 
Thalotia, 84. 

caffea, 84. 
TheUostyla, 170, 229. 

triangulata, 170, 229. 
Thetis, 186, 241. 

elongata, 186, 241. 
Thracia, 90, 117, 235. 

mactropsis, 117. 

occidentaliB, 235. 

subtruncata, 235. 

trapezoides, 90. 
Tomatelia, 115. 

elltpticay 115. 

TORNATINA, 88. 

calcitella, 88. 
Trachytriton, 154, 218. 

Diegoensis, 218. 

fusiforme, 219. 

Tejonensis, 218. 
Trapezium, 241. 

cariDatum, 241. 
Tresiu, 91. 

maximus, 91. 
Trigona, 96. 

crassatelloides, 96. 

tantilla, 96. 
I'rioonia, 196, 247, 269. 

ffiquicostata, 196, 248. 

crenulata, 269, 

Emoryi, 269. 

PAL. VOL. II. — 89 



Trigonia EvansaDa, 247, 26 

Evansiiy 247. 

Gibboniana, 247. 

Hondaana, 247. 

Mooreana, 269. 
Triptbra, 1, 69. 

clavata, 1, 69. 
Triton, 73. 

Oregonensis, 73. 
Tritonidea, 148. 
Tritonium, 73, 154, 218. 

Californicum, 154, 218. 

Diegoensis, 218. 

fusiforme, 155, 219. 

Hornii, 218. 

luridum^ 70. 

OregODenHis, 73. 

paucivaricatum, 218. 

Tejonensis, 154, 218. 

Wbitiieyi, 218. 
Tritonofiisas, 146, 147, 216. 

cretacea, 146, 216. 
Trochiscus, 85. 

convexus, 85. 

NorriKii, 85 
Trochita, 15, 51, 81, 115. 

coiUellata, 81. 

Diegoana, 115. 

filosa, 15, 81. 

inornata, 51, 81. 
Trociiosmilia, 253. 

gran 111 ifera, 254. 

striata, 253. 
Trochni, 83. 

AdamsianuSy 84. 

annulatuSy 83. 

aureotinctuSy 84. 
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Trochus balcenarum, 83. 

brunneuSf 84. 

canaliculatuSy 88. 

costatus, 83. 

gibberosus, 83. 

inequalis, 83. 

marcidus, 84. 

ochraceus, 83. 

Pfeifferii, 84. 

uncfodtt^, 83. 
Trophon, 2, 44, 70. 

mnlticostatus, TO. 

Orpheus, 70. 

ponderoBUS, 2, 70. 
• squamulifer, 44, 70, 123. 

tenaisculptuB, 70. 
Tnmoaria, 74. 

corrugata, 74. 
Tdrbinella, 157, 220. 

crassitesta, 157, 220. 
TURBINOLIA, 276. 

Texana, 276. 
TURBONILLA, 12, 79, 114. 

aspera, 12, 79. 

papillosa, 114. 
Toroioa, 16, 84. 
Tdrnus, 233. 

plenus, 233. 
TURRILITES, 138, 213. 

Oregonensis, 138, 213. 
Turns, 5, 112, 217. 

Claytonensis, 217. 

raricostata, 217. 

transmontana, 112. 

varicastatay 217. 
TcRRiTELLA, 14, 80, 114, 169, 227, 
263. 



Tnmtella Chicoensis, 228. 
^ Cooperii, 80. 
^ dispassa^ 228. 
^Hoffmannii, 14,80. 

Inezana, 81. 

infragranulata, 227. 

infralineata, 227. 

irrorata, 227. 

Jewettii, 80. 

Martinezensis, 169, 228. 

Ocojana, 114. 

planilateraliSy 227. 

robusta, 228. 

Saffordii, 228. 

seriatim-granulata, 227, 263. 

Uvasana, 228. 

variata, 80. 

Yeatchii, 228. 
Tylo8toma,^61. 

mutabilis, 261. 
Typhis, 214. 

antiquus, 214. 

Unio, 190, 245. 

Hubbardii, 190, 245. 

penultimns, 245. 
Ueosyoa, 159, 221. 

caudata, 159, 221. 

Vanikoro, 115. 

Diegoana, 115. 
Varigera, 261. 
Venerioardia, 101. 

borealis var. ventricosa, 101. 
Venus, 22, 55, 98, 118, 184, 238. 

eequilateralis, 184, 239. 
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Venus angustifronSy 118. 
bi&ecta, 28, 99. 
breuilineata, 9&. 
Californica^ 94. 
callosa, 96. 

Kennerlyi, 22, 66, 94, 95. 
tameUifera, 95, 97. 
lenticularis, 239. 
maxima, 98. 
Nuttallii, 95. 
Pajaroensis, 118. 
pertenuis, 22, 55, 95. 
rhysomia, 96. 
rigida, 97. 
securiA, 95. 
succincta, 94. 
tantilla, 96. 
tetrahedra, 239. 
t^anan^, 239. 
Veatchii, 238. 



Vola, 104. 

dentatay 104. 
Volntilithes, 76, 220. 

Californica, 225. 

induratay 76. 

Navarroensis, 220. 

YoLDiA, 31, 68, 103. 

Cooperily 81. 69, 108, 
impressa, 5|, 103. 
nasata, 68, 103. 

ZiRPH.£A, 18, 52, 88. 

crispatay 88. 

dentata, 18, 124. 

Gabbii, 52, 88. 
Zuyphiniis, 17, 83, 170, 229. 

annulatuSy 83. 

canalicuLatuSy 83. 
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PLATE I. 



Gancbk Brkwerii. Natural size. 1 

Triptkra clavata. 

Two views, magnified to show front and lateral outlint^s. 1 

Trophon P0NDBR081TM. Natural size. 2 

Chrtsodomus recurva. Natural size. 8 

? Metula RiMOKDii. Natural size. 8 

("layella gravida. Natural size. 4 

C. BiNUATA. Natural size. 5 

Plkurotoma Carpentsriana. Natural «ize. 5 

P. Tryoniana. Natural size. 6 

9 «. Restored outline of outer lip, from the lines of growth. 

Fig. 10. P. (Surcula) peryerha. Natural size. 6 

Fig. 11. S. VoYi. Natural size. 7 

Fig. V2. Clathurella Conradiama. Magnified. 7 



Fig. 


1. 


Fig. 


2. 


Pig. 


8. 


Fig. 


4. 


Fig. 


6. 


Fig. 


6. 


Fig. 


7. 


Kig. 


8. 


Fig. 


9. 
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PLATE II. 

PAOB 

Fig. 13. Ran ELLA Mathkwsonii Natural size. 8 

Fig. 14. CuMA BIPLICATA. Natural size. 9 

Fig. 15. Ancillarta Fishii. Natural size. 9 

Fig. Itt. Columbklla RicHTHOKKNi. Magnified. 10 

Fig 17. Nkvkrita callosa. Natural size. 10 
View of the base. 

17 a. Side view to pHow the form of the callus. 

17 b. Top view. 

Fig. 18. Canckllaria (Eucliai trito.nidka. Natural size. 11 

Fig 19. C. (E) Vbtdsta. 12 

Mai^nifiod to nearly twic(> natural length. 

Fiif 20. BiTTUiM AsPKRiJM. Magnified. 12 

F\ir. 21. Mklania Taylori. Natural size. 18 

Fig. 22. LJTHA8IA ANTiQUA. Magnified. 18 

Fig. 23. LiTTORiNA Rkmondii. MagnifiiHl. 14 

23, 23 fi. Two extreme forms oI'h variable speeies. 

Fig. 24. TuRRiTKLLA HoFKMANMi. Natural size. 14 

Fig. 25. Trochita kilosa. Natural size. 16 

25 a. Side view. 



Digitized by 



Google 



{^rulaiuC'f^l S^iTWrt) iuf ^.idtldn^nu^, 



M».\i..v.t).^'n)i.()i.r,vvi)i..iii . 



( IVriiarv' ) 



ri.ATK'i 




Digitized' bi i^O&^FC 



Digitized by 



Google 



Digitized by 



Google 



PLATE III. 

rAOB I 

Fig. 26. Pachtfoma bianoulata. Natural size. 16 I 

Fig. 27. PiYCHOSTYLis CAFFEA. Slightly magnified. 16 

Fig. 28. Oalliobtoua tricolor. 17 

Slightly magnified from a recent specimen. 

Fig. 29. Indet. Natural size. 17 

Fig. 80. Indet. Natural size. 17 

Fig. 81. ZiRFHJEA DBNTATA. Natural size. 18 

81 a. Top view of the dorsal plate. 
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PLATE IV. 

PAOB 

Fi^. 82. Pandora scapha. Magnified. 18 

Fiic. 33. Hbmimactra lsnticulabis. Natural sixe. 19 

Kit;. 34. SciiizoDKSMA ABSCISSA. Natural sizo. 20 

34 a. View of the posterior end. 
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PLATE V. 

rAOB 

Fig. 3d. MuLiKiA DKNSATA. Natural siso. 19 

Fig. 86. Gari (Psammocola) alata. Natural size. 21 

Fig. 37. Vknus pertknuis. Natural size. 22 

Fig. 38. Mercenaria pbrlamino.sa. Natural nizc. 22 

Fig. 39. Chions Mathrwsonii. Naturnl size. 23 

Fig. 40. C. Whitnkyi. Natural size. 28 

Fig. 41. Callista (? Tapes) Voyi. Natural size. 24 

Fig. 43. DosiNiA Conradi. Natural size 26 
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PLATE VI. 

Fife. 47. PsKUDOCABDiFM Gabbit. Nataral sise. 21 

47 «. End view. 

47 6, c. Hinge of the two valves. 
47 d. Side view to ^how the prominence of the enormous latemt teeth. 
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PLATE VII. 

PAOB 

Fig. 42. Tapbs Stalxti. Natural sise. 24 

From a worn specimen. 
Fig. 44. ? T. TRUNCATA. Natural size. 26 

44 a. Outline of cardinal angle. 
Fig. 45. Ctrena Californica. Natural size. 26 

Fig. 46. Cardium Jtf bkkianum. Natural size. 27 

Fig. 48. OoNOHOGKLB DisJiriccTA. Natural size. 28 

48 a. View from above. 

48 b. Hinge. 
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PLATE VIII. 

Fig. 49. LuciNA (HiRB) RiCHTHOFXKi. Magnified. 29 

49 a. Side view showing the convexity and the position of the lunular pit 
49 b. Hinge. 

Fig. 50. CKA.88A.TKLLA COLLIN A. Natural size. 29 

Fig. 61 Mytiluk MATHBW80N11. Natural size. 80 

Fig. 52. MoDioLA MULTiBADiATA. Natural size. 30 
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PLATE IX. 

Fig. 68. AacA sulcicosta. Natural size. 81 

68 a. Magnified view of tbo surface. 
Fig. 64. YoLDiA CooPKRii. Natural size. 81 

From the recent specimen found by Dr. Cooper near Santa Cruz. 
Fig. 56. Pkctin Cerrosensib. 82 

One-half natural nize. 
66 a. End view to show convexity of the valves. 



Digitized by 



Google 



i'.\iuKij;»f'rDi.i)i;y. voui 



(Torliurv 



FTtATE 9 




Digitized by LjOO^IC 



Digitized by 



Google 



Digitized by 



Google 



PLATE X. 

PA«K 

Fig. 56. Pbctsn Vbatchii. Natural size. 82 

Fip. 5ft, 58 n. Ostbka Attwoodii. 88 

Intoroal and external views of lower valve, natural size. 
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PLATE XL 

PAttK 

Pig. 57. OsTRKA BouROKOisii. Natural size. ' 83 

57 a. Hinge. 

Fig. 58 b. Upper valve of O. Attwoodii ? Natural sizt*. 34 

Fig. 69. OsTRKA Vbatchii. 34 

From a Bmall and unusually thin specimen. 

Fig. 61. Ohtrka Cerrosensis. Natural i>izc\ 85 



Digitized by 



Google 



PAuiEn;Yirii)MD 



r.. ....J^'^^'^i^^^'^ ^««^'^i? ^f €Mlfmm, 



in^ATv, (/ 




Digitized by 



Google 



>YiW>n-v>-»> 



^v ji>:.^> v^:^^.;^>'L>. .r.-.r v .. :a.>^-..^v., ..M.^,,..> 



Digitized by 



Google 





PLATE XIL 


Fig. 


60. OsTBEA Tatloriana. Natural size. 


Fig. 


60 a. Sideviejr, 

62. TeSebSQ^Vlla Whitneti. Natural size. 




62 o. Sid« view. 



84 
36 



Note. — This species was originally supposed to be Tertiary; but investigations 
since the text was printed, develop the fact that it belongs to the Lower Cretaceous. 
Fig. 68. MoRRisiA HoRNii. Highly magnified. 36 

Fig. 64. Clypeastzr Gabbii. Natural size. 86 

64 a. Longitudinal section. 
Fig. 65. £chinarachniu8 Brbwsrianus. 86 

Very slightly magnified. 
65 a. Longitudinal section. 
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PLATE XIII. 

Fig. 66. Scut ELLA Gibbsii. Natural size. 87 

66 a. Section. 

Fig. 67. ABTRODAPms Whitmkti. Natural size. 87 

67 a. Blevution. 

Fig. 68. ABTRODAP8I8 TUMiDUB. Natural size. 87 

68 a. Side outline. 

Fig. 69. A8TKRIA8 R£mondii. Natural size. 87 

View of one of the arms. 
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PLATE XIII. 



Fig. 66. ScuTKLLA GiBBsii. NftlurmI sixe. Z7 
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